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TRANSLATOR'S PREFACE. 



The Translator of the following pages would state as 
his reason for submitting them to the consideration of the 
Profession, the superior intrinsic merit of the original 
work, and the complete exhaustion of the translations of 
Dr. Nbwbigoing, of Edinburg, and Dr. F. G. Smith, of 
Philadelphia, the only two, it is believed, that have hereto- 
fore appeared in the English language. 

Contemplating the repetition of a Course on Ausculta- 
tation the coming winter, and desirous of forestalling the 
embarrassments experienced by his class the past summer, 
arising from the want of a systematic treatise on tlus 
subject, the undersigned has devoted a few leisure hnurs to 
the translation of the Resume and other i)ortions of the 
lastedition(1860)of the "Traito Pratique d'Auscultation," 
and now ro8})ectfully subniits the resuU to his professional 
brethren, in the confident belief that in it they will find 
nothing to condemn, but every thhig to commend rather; 
for it is a faithful transcript, in English, of the original, 
than wliich no other work ever issued from the Medical 
press, has enjoyed a higher degree of favour, as its adop- 
tion by the "Council oj Public Instruction for the Faculties of ^ 
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Medicine^* in France, as the Text Book in Auscultation, 
most fully attests. 

As its title implies, the Manual is designed rather for the 
student and those desirous of reviving their knowledg^e of 
the subject of which it treats, than for the proficient in 
Auscultation. Hence, every thing has been carefully 
avoided in the book not absolutely practical in its nature, 
and susceptible of daily confirmation, by even the par- 
tially advanced student, at the bedside of a proper patient. 

In introducing into the work the several tables and other 
matters found only in the body of the original, it was 
thought an additional interest would thus be imparted to it, 
and that, by facilitating his study, it might stimulate the 
student into whose hands the book may fall, to more dili- 
gent research in this simple, essential and most attractive 
b)(anch of Diagnosis. 

Por the tables "exhibiting the physical cause and ordi- 
nary seat of the various physical signs," &c., adapted to 
the text of MM. Barth and Roger, the Translator is 
indebted to the work of Dr. Walshe, of London, the 
idea of their introduction here, however, being first sug- 
gested by the excellent little book of Dr. Francis G. 
Smith, of Philadelphia. J- H. P. 

Fifth and Chesnut Sts., 



St. Louis, Oct 



ut ots., / 
. 15th. S 
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OF 

AUSCULTATION AND PERCUSSION. 



IMFOBTANCE OF AUSCULTATION. 

It is deemed unnecessary to institute a comparison be- 
tween Auscultation and the other physical methods of 
interrogating disease : its superiority becomes the more 
evident from the exposition of stethoscopic facts themselvea. 
Let us rather content ourselves by summing up its advan- 
tages in the form of the following propositions : 

Ist. Auscultation reveals to us whether disturbance 
observed during the act of respiration is symptomatic of 
disease in the thorax, or of another affection more or less 
remote from this cavity ; 

2d. It discloses alterations in the thoracic viscera, even 
in the absence of anv functional disorder- : 

3d. Not only does it demonstrate the existence of disease, 
but it acquaints us with its intensity, extent, progress, com- 
plications, and, sometimes, its nature ; 

4th. It enables us at times to make our diagnosis with 
wonderful rapidity, and with a degree of certainty and ac- 
curacy almost mathematical ; 

5th. It leads us to the discovery of lesio is which, with- 
out it, miglit completely escape our observation : for instance 
— in the child not yet able to speak, or who expresses im- 
perfectly his feelings ; in certain complicated diseases, 
when the affoction^ of several organs misk each other . 
when the patient is delirious or comatose ; in all cases, 
finally, when the i)hysi'^iaa c:in get no inform.vtion regard- 
ing the case, how greatly do the value of functional 
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symptoms and the signs appreciable to our senses become 
enhanced by auscultation ! 

Nor is this all : it renders di7'ect aid by affording us a 
more intimate acquaintance with the disease and its pro- 
gress, and, consequently, with its prognosis ; it sometimes 
directs us also to its semiology in an indirect, but not less 
effectual manner : thus, by the aid of the signs obtained in 
our examination of the chest, auscultation unveils the 
nature of certain affections of cephaUc and abdominal 
organs. To render this proposition more intelligible, let 
us cite a few examples. A patient complains of pain in 
the belly, and is occasionally troubled with vomiting ; his 
abdomen is augmented in volume, and we discover thick- 
ening of its parietes and dulness upon percussion in its 
more declivitous portions ; to what affection do these 
symptoms point ? Is it chronic peritonitis ? If so, is this 
peritonitis simple in its character, or is it complicated with 
another and graver lesion ? If auscultation reveal in this 
patient the signs of pulmonary tubercles, does not our 
diagnosis of the abdominal affection become simplified in 
a marked degree, and is there not great probability that 
the case before us is one of tubercular peritonitis "? 

Another patient has been suffering for several days with 
fever, slight colicky pains and diarrhcea ; although these 
symptoms would seem referable exclusively to an intestinal 
disorder, auscult your patient's chest : if you hear a sonor- 
ous rale in both lungs, you should suspect the commence- 
ment of a typhoid fever, for pulmonary catarrh is a very 
rare complication of simple enteritis, and a very common 
one of the foUicidar form of this disease. Finally, suppose 
the case of a child complaining at first of pains in the 
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head; it is next seized with fever and vomiting; after 
these, delirium and convulsions show themselves. If the 
stethoscope reveal in this case the signs of tubercles in the 
lungs, can we foil to ascribe the symptoms stated to tuber- 
cular meningitis ? 

By throwing light upon, and thus perfecting semiology, 
are we not contributing in a powerful degree to the advance 
of the healing art ? And, in this point of view, how great 
is the obligation owed by the profession to auscultation ! 
A consecutive statement of facts alone will prove the great 
advantage that has been derived from this method in the 
trecUment of diseases ; and a few examples will suffice to 
demonstrate the aid afforded by it daily to the physician, 
the accoucheur, and even to the surgeon. Is it not auscul- 
tation which, by establishing a precise distinction between 
pneumonia, pleurisy and bronchitis, has furnished us the 
means of applying an appropriate medication to each of 
these diseases, so long confounded? In revealing the 
existence of latent pleurisy, formerly so common, has it 
not taught us to combat a disease, the more dangerous in 
proportion as its existence is the less suspected ? By the 
aid furnished us by auscultation, the treatment of asthma 
is now become more rational, and consequently mort 
eflfoctive ; pulmonary phthisis, recognized in its incipiency, 
is no longer incurable ; lesions of the pericardium and of 
the heart, may be discovered in their earliest stage, and 
thus organic disease be prevented. Finally, thanks to the 
stethescope and the pathognomonic sounds it brings to the 
ear, chlorosis is now distinguishable in an easy and positive 
manner fi:x)m affections of the heart, which it simulates, 
and an uncertain and sometimes fatal treatment is substituted 
by a medication always safe and most commonly salutary. 
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Again, it is by the information obtained throagh the 
stethoscope that the accoucheur is frequently directed in 
his manoeuvres, and the surgeon in his operations ; this 
same information again directs the operator in the choice 
of time and place when the necessity for paracentecis- 
thoracis presents itself. In hernia of the lung, wounds of 
the chest with effasion, fractm*e of the ribs with emphyse- 
ma, or traumatic pneumo-thorax, vesicular calculi, certain 
cases of tumour situated upon the track of an artery, &c., 
does not auscultation, by aiding us in our diagnosis, im- 
part more of certainty to our treatment, and consequently 
enhance its chances of success ? There are other circum- 
stances in which it renders to the surgeon aid not less 
marked : thus he is taught by it in the most positive man- 
ner the existence of thoracic complications in surgical dis- 
eases, and the consequent necessity for a change in his 
plan of treatment. At other times it dissuades him from 
the performance of an unnecessary and even fatal opera- 
tion upon a patient affected with advanced phthisis, or 
with an aneurism about to burst; to cite but a single 
example of this : Sir Astley Cooper, because of his fail- 
ure to have recourse to auscultation of the chest, once lost, 
from the rupture of an aneurism of the aorta, a man in 
whom he had tied the crural artery. (1) 

Let us take care however, not to exalt auscultation at 
the expense of the other modes of clinical examination, 
and neglect the services these are capable of rendering us. 
The stethoscope fails in some cases, either because the 
disposition of material lesions opposes the production, or 



(1) Chresticn, De Ui PerctuHon ei de TAiMcyUaiion dcmalea 
nuUadies chirurgicales^ these de concours, 1842, p. 151. 
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the perception of the physical sign ; or else, their complex 
character is betrayed by several sounds ; or, lastly, because 
the various rales do not present themselves with sufficiently 
distinctive characters. In such cases then, auscultation 
has need of the aid and confirmation of the other methods. 
All the senses, aided and presided ovpr by reason, should 
assist in the solution of that difficult problem, known by 
the appellation of disease : without this indispensable 
concun-ence of the senses and the reasoning faculties, the 
diagnosis would repose upon an uncertain basis only. 
Auscultation, therefore, is not responsible for the errors of 
those who accord to it a confidence too exclusive, or of 
tho.ie who make bad use of the data it affords. 

Certain routinists have reproached it with being more 
hurtful than useful to therapeutics, by paralyzing the 
activity of the physician, who, having satisfied himself by 
its aid of the existence of organic lesions, often incurable, 
confines himself to this portion of his task. But is it just 
to accuse science, if the man who is charged with the 
application of treatment to the result she famishes him, 
stops midway in his duty, and leaves his task unfinished ? 
This same reproach addressed to auscultation had previ- 
ously Ixjen visited upon pathological anatomy : it is equally 
unjast to both. Auscultation, properly understood, should 
inspire the physician with confidence, and not discourage 
him. The more precise notions with which it furnishes 
him, will enable him to apply to diseases the plans of medi- 
cation the l)est adapted to them ; and as to the expectant 
method which it sometimes commands him to adopt, thi» 
should never degenerate into a meditation upon death. 



G-BNEBAIi BUIiBS. 

Auscultation has certain general rules which it is proper 
to observe, to the end that its results should become at the 
same time more perceptible and more available to the phy- 
gician. Some of these rules have referrenco to the patient, 
whilst others relate to the medical practitioner. 

Rules Relative to the Patient. — A. The part to 
be auscultated should be bare, or covered with a thin and 
soft garment only, in order that the stethoscope may be 
accurately applied without causing friction, and the sounds 
easily reach the ear. Thick gai*ments, and those made 
of wool particularly, prevent us from hearing the respira- 
tory murmur, except in children, in whom the respiration 
is naturally very noisy. Coverings of silk also are improper, 
by reason of the rustling sound they give forth under the 
ear. It is better then to have nothing covering the chest 
but the shirt or chemise, or merely a towel to protect the 
patient from taking cold. 

B. The person to bo auscultated should be in a conven- 
ient position, which will vary according to his disea.se and 
the region to be examined. Of this we shall speak more 
particularly hereafter. 

Rules Relative to the Physician. — ^A. The phy- 
sician should ordinarily place himself on the side of his 
patient he is about to examine: sometimes he will 
find it more convenient to place himself on the opposite 
side — ^for example, on the right, when he is about to ex- 
amine the sounds of the heart. Generally, he will find it 
convenient to examine both sides of the chest without 
changing his position. In those cases, however, where 
the result of his examination appear to him doubtful, 
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he efaoald place himself snccesflively on the right and 
on the left of his patient, and anscultate. Whalevor lie hig 
position, be should auscultate the anterior refpon witli one ear 
and the posterior with the other, thas halHtoating hlmsell 
eariy to the use of both ears indifferently. 

B. Auscultation may be immediate or jnediate, that is to 
say, it may be practised with the naked ear, or with the 
stethoscope. Laennec attachcl too much importance to 
the instrument, for it is not in the stethoscofie that the 
merit of auscultation resides ; and the cylinder adds noth- 
ing whatever to the excellence of the metho<L Whether 
we study the acoustic phenomena which take place in the 
living body by mean;? of the ear applied directly to the 
chest, or through the medium of a conducting body, the 
reenlts are identical. It is not necessary to proscribe or to 
adopt exclusively either one or the other of these modes : 
both have their advantages, and the choice between them 
will depend upon several different conditions. 

The ear takes in sounds over a greater extent, because 
every portion of the head brought in contact with the chest 
becomes an additional conducting medium. But immedi- 
ate auscultation should not be of constant and general 
usage. A sense of delicacy may deter the physician fix)m 
applying his head to the anterior portion of the chest o^ 
the female. In certain parts, as the axilla, the supra and 
sttb-clavicular regions, the supra-spinous fossse, the groin, 
&fC., it is difficult to apply the ear with exactness, particu- 
larly in patients of very thin habit. In persons who are 
dirty, or those covered with sweat, the disgust inspired might 
tend to render immediate auscultation impracticable. This 
inconvenience disappears, however, if a towel be placed 
between the ear and the walla of the chest. 
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With the stethoscope, which, raorever, we have not always 
at our command, the number of the sounds heard is less ; 
but it has the advantage of being applicable to points 
which the ear reaches with difficulty only. It circumscribes 
the sounds better, and marks their limits with more pre- 
cision, though this same end may be attained by the well 
practised ear. 

In a word, mediate is no more to be preferred than imme- 
diate auscultation, and vice verm. They should each be 
employed in turn by the physician who seeks to establish 
the correctest and completest diagnosis, in order that he 
may prescribe the most rational and most effective treat- 
ment. The choice to be made between the two methods 
will vary — Ist, acoordiw/ to individaols. The stethoscope 
is almost entirely inapplicable to children, who become 
frightened by it ; it is to be preferred in females, though 
in men its use is indifferent : 2d, aaxrrding to the point to 
be examined. Posteriorly, the ear is more easily applicable ; 
anteriorly there is but little room for choice between the 
two. Upon depressed regions the stethoscope is almost 
exclusively employed ; it alone is employed in the auscul- 
tation of certain organs, such as the larynx, the trachea, 
the abdominal aorta, &c. : 3d, axxording to the nature of the 
sounds. For the perception of certain acoustic phenomena 
the instrument is to be preferred, for others the ear ; the 
former answers better in certain circumscribed lesions, such 
as pulmonary apoplexy and caverns ; the ear, in diseases 
whose extent is greater, such as bronchitis and pleurisy. 

The form of the stethoscope and the wood of which it 
should be made, do not possess the importance ascribed to 
them by Laennec. The moment it ceases to be regarded 
as an ear-trumpet, or more than an instrument to be pr^ 
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ferred in some cases to the ear, on account of its greater 
convenience of application, the better will it Mfil its con- 
ditions of convenience, and the more useM will it become. 
The original cylinder is now generally abandoned, the 
stethoscopes of MM. Louis and Piorry having supplanted 
it. These instruments are composed of a hollow cylinder 
of cedar or ebony from six to eight inches in length, and 
one to two in width at its base ; its diameter is narrower in 
its upper three-fourths, and it is terminated above by a 
round plate of ivory perpendicular to its axis, intended for 
the ear to rest upon. This plate may be of the same wood 
as the tube, and the stethoscope thus constructed of one 
single piece is that to which we give the preference. 

This instrument has been subjected to numerous' modifi- 
cations. M. Piorry himself has endeavored to make it 
more perfect, by substituting metal for wood, in order to 
diminish the diameter of the cylinder. M. Landouzy has 
proposed a stethoscope with several branches so as to admit of 
several auscultating at the same time. Some have replaced 
the horizontal plate by a projecting extremity capable of 
introduction into the tube of the ear ; others have invented 
bent stethoscopes so as to examine patients in every point 
without requiring them to change their posture, and, if 
need be, to auscultate themselves. 

Dr. Giraud has recently proposed a, flexible stethoscope. (1 ) 
This instrument, composed of a bell shaped arrangement, 
and of an ebony plate, adjusted to the two ends of a caout- 
chouc tube about twenty-six or thirty inches in length, 
possesses the advantage of being easily applicable to points 

(1) This stethoscope appears to be the reprodaction of a stmilar 
Instrument, constructed some twenty years ago by M. Cbarriere, 
at the request of M. Vigier. 
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t>at little accessible to the ordinary stethoeoope, and of 
saving the patient a degree of pressure sometimes 
inconvenient. But on aoconnt of the length of the tube, 
the sounds are lost or reach the eaar very materially weak 
•ened. 

To remedy this inconvenience, and at the same time 
preserve the advantages arising from the flexibility, we 
have adapted a shorter tube to the two ends of an ordinary 
stethoscope, cut in half: with this modification, the sounds 
arrive a little more distinctly at the ear, but they are still 
fio much diminished by the difference in density of the con- 
ducting media, that the imperfection of the acoustic instni- 
ment is not compensated by the convenience of its applica- 
tion. 

It is now seen how much value is to be 'attached to these 
pretended improvements. In our judgment the best stetho- 
scope is that we have above described. 

If, in auscultating, the ear be preferred, it should be accu- 
rately appUod, so as to follow the movements of expansion 
and contraction of the chest, without rubbing against the 
surface with which it is in contact. If the stethoscope be 
used, it should be held as a pen, perpendicularly to the 
region to be examined, a uniform surface to which it niay 
be accurately applied being selected as a point d'appui for 
the instrument : then, maintaining it thus in position* by 
means of the fingers, which should remain immovable, 
the pavillion of the ear is to be applied to the horizontal 
plate of the instrument : if the external air find its way, 
either between the skin and the instrument, or between this 
latter and the ear, it will produce sounds which may mask 
those of the air passages. Care should be taken to press 
moderately ; too strong a pressure, however, whilst it may 
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be prejadicial to to our hearing properly, might be painfiil 
to the patient, and attended with an aggravation of certain 
of his symptoms, such as dyspnoea, pain, &c., and evea 
alter, it may be, the nature of the acoustic phenomena. 

We should never fail to auscultate both sides comparatively » 
'Br such comparison alone we will sometimes be enabled 
to detect slight alterations, which, without it, might escape 
our observation : and by thus acquainting ourselves with 
the healthy regions as a type, the slightest modifications 
presented in diseased points are brought out in the stronger 
relief. 

It is scarcely necessary to add that perfect silence should 
surround the examiner; that he should auscultate a snffici^it 
time to enable him to concentrate his attention, and thuf 
isolating himself from the external world, fix his mind 
upon the pathological interpretation of the sounds which 
reach his ear. With practice, he may accustom himself 
not only not to hear the sounds occurring around him, but 
even to select from among several acoustic phenomena the 
particular one upon which be should mainly fix his atten- 
tion. 

These precepts given, let us place the pupil at the bedr 
side of a patient. What moment shall he select for aus- 
oultating ? Where shall he commence his examination, and 
how far conduct it ? What precautions must he adopt to 
Mrive the most speedily and the most certainly at a knoir> 
ledge of the acoustic phenomena? Finally, what steps 
must he pursue in order to determine exactly their value 1 

In general it is necessary for him to paas from the simple 
to the complex, and in the study of physical signs, ji is 
proper to begin with those whose appreciation is easiest. 
Thus, for the chest, it is natural to examine first its coar 
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formation and its morements, and to ascertain with ceiv 
taintj the degree of sonority of its walls : then he should 
proceed to auscultate, with the chance of losing the least 
possible time in feeling his way. lie should proceed pre- 
cisely as though the patient were unable to respond to his 
questions. If, on the contrary, he is able to communicate 
information, the examiner should gather this previously, 
because it may serve as a guide to him : it will at least 
prevent him from delaying, unnecessarily, in the applicar 
tion of the other physical methods of examination, and 
lead him directly to the object he has in view, by designating 
the apparatus or portion of this which he should first of all 
explore. If, for example, he is led to examine the chest, 
the seat of pain, when any exists, will indicate to him the 
side in which he may expect to discover morbid phenomena. 
Let us suppose now that his ear is applied to the left side 
of the chest : how, if he has but little experience, is he to 
judge of the nature of the sounds he hears ? These sounds 
may be produced in the oesophagus or the stomach, in the 
circulatory system, or in the organs of respiration ; in the 
latter case they may depend upon the resonance of the 
voice, of the cough, or of respiration alone. Now, the 
signs famished by the voice or the cough are so intimately 
connected with these same acts themselves, that it is diffi- 
cult to mistake them : it remains then only to decide 
whether^ the sounds belong to the ah: passages, the heart, 
or to the superior portion of the digestive tract. Those of 
the oesophagus and the stomach have a peculiar tone, and 
are a sort of gurgling produced by the displacement of 
gas. To distinguish whether the phenomenon in question 
belongs to the circulation or the respiration, the observer 
must ascertain whether the sound is repeated sixty or eighty 
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times the minate, or only sixteen or twenty times : gener- 
ally speaking the distinction will be easy ; bat the phenom- 
enon, whether it be the efiect of the action of the heart or 
of the lungs, may manifest itself at intervals only, and 
then this role is no longer applicable : in this case the 
observer most satisfy himself whether it is immediately 
dependent upon the movements of respiration or of the 
heart ; whether it is syncronous with the expansion of the 
chest, or with the pulsations of the radial artery. Where 
its connection with the respiration is established, he must 
ascertain in what it dlfiers from the normal respiratory 
murmur ; whether this difference refers to the force, rhythm 
or character, or wliether it constitutes one of those abnor- 
mal sounds designated as rales or rhonchi : if so, whether 
the rale Ikj dry or moist ; whether its bubbles burst during 
the act of inspiration only, or in l)oth this and exi)inition ; 
their size, number, &c. 

He will thus by ilegrees succeed in recognizing the sound 
ho seeks ; but as many rales, the sub-crejntant for example, 
are found in a large nunilnjr of diseases, the phynician 
should not, from a single acoustic fact, l>c willing toestal>- 
lish a definite diagnosi.v : he sbould endeavour rather to 
appreciate the various shades, intensity, neat and extent of 
this sign ; infonn liimself of the other stetboscopic phe- 
nomena ; weigh well the concomitant i)hysical signs, the 
general and local functional symptoms, the circumstances 
in which the morbid accidents have develoiKMi themselves, 
their progress, and, finally, all the j»liysiological and path- 
ological conditions of the patient. It is only by the 
reunion of all these various elements and their attentive 
comparison, that he will be enabled to establish his fliagnosis 
apon a correct basis. 

a 
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DIVISION. 

Anscaltation of the chest congtitntes of itself alone 
nearly the whole science of stethoscopy, and comprises the 
alterations^f the viscera, which, with the hrain, form the 
tripod of life. In order to facilitate its study, we shall 
separate the anscaltation of the respiratory apparattts fix)m 
that of the circulatory organs. Whatever the sympathy 
existing between these two sets of organs in their diseased 
states, the lesions to which they are liable are not the less 
distinct for this, and the physical phenomena by which 
these lesions are betrajred constitute also two separate and 
very distinct orders. 



CHAPTER FIRST. 

AUSCULTATION OF THE RESPIRATORY APPARATUS. 

The auscultation of the respiratory apparatus is practised 
upon the thorax or the laryngo-tracheal tube. Its end is the 
study of the three sets of phenomena furnished by the 
respiratory murmur, the voice, and the cough. 



BBSFIBATOBT MUBMUB. 

Particular Rules. 

When we desire to examine the modification of the 
respiratory murmur, we place the patient in different posi- 
tions according to the points of the chest we wish to explore. 
For the examination of the anterior part, he may stand 
upright, his arms hanging close to his body ; or he may be 
seated on a chair or in his bed, though the dorsal decubitus 
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i8 preferable, because in this position the breast reposes 
upon a firmer support. For the posterior part, if the patient 
be erect, or seated on a chair — or, better still, in his bed, he 
should cross his arms or bring them in front of him. 
Sometimes, when he is too weak, he may be made to lie 
down upon his belly, or rather upon his side. In every 
case the tension of the muscles should be only moderate, 
and the position of the body symmetrical ; the shoulders 
should be on the same plane, the head straight or sometimes 
slightly inclined forward, sometimes backward ; sometimes 
it should be made to turn alternately to one side and the 
other, but always with this precaution, that the displace^ 
ment be always absolutely the same on both sides. For 
the auscultation of the lateral portions of the chest, the 
patient should repose upon the side opposite to that we 
desire to examine : whether he be abed, or seated on a chair, 
or upright, the arm of the side to be examined should 
be rested on his head. Sometimes it becomes necessary to 
place the patient in exceptional positions, upon all fours, 
for example, when we desire to ascertain whether a liquid 
contained in the pleural sac is displaced by changes in his 
position. 

The patient should breathe freely, that is, without an 
exaggerated effort or making a noise with his mouth, and 
without holding his breath, two extremes into which per- 
sons frequently fall, either through fear or ignorance, or 
in the belief that something extraordinary is demanded of 
him. 

The observer, therefore, to guard himself against the 
possible deception of a too strong or too fseble respiration, 
should not fail to inspect, previous to auscultating his 
patient, the manner in which the movements of the chest 
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are executed in the act of respiration. It sometimes becomes 
necessary that the patient shoald increase these movements, 
or expand the thorax to its fullest extent, in order that the 
more rapid passage of air, or its more complete penetra- 
tion into the air cells of the lungs, may render certain 
sonorous phenomena, otherwise indistinct, more perceptible, 
or produce others which, without this, might remain entirely 
unheard. There are some people whom you cannot cause 
to respire as you desire : if you tell such to cough whilst 
you auscultate, your end is gained, for each effort at cough- 
ing is preceded and followed by a deep inspiration, during 
which the acoustic phenomena become more evident. 
With the same object in view, it has been recommended to 
make the patient talk or read several passages. In the 
child, particularly, it is very difficult to obtain a sponta- 
neous exaggeration of the respiratory movements ; the 
cough is more easily provoked in them. But with the 
exceptions now named — which demand an excess of res- 
piration so to speak — we should endeavour to control the 
respiration on the contrary, and make this regular and 
natural, because ill-timed eflforts may serve only to increase 
the intensity of the pain, or change the true character of 
;the sounds. 

The physician should choose for himself the most con- 
vienient position with reference to the patient. If he be 
incommoded, it will be impossible for him to maintain his 
ear in contact with the different regions of the chest ; and 
if his head be too low, the afflux of blood there will render 
his hearing obtuse. 

As to the choice between the ear and the stethoscope* 
the phce to be examined will decide this. Anteriorly and 
superiorly, in the supra and sub-clavicular regions, the 
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cylinder will be prefered ; in emaciated patients the steth- 
oscope only is sometimes applicable. Lower down it is 
better to rely upon the ear, except in the case of females 
whose breasts, by reason of their volume, may prove an 
obstacle. Posteriorly, we may auscultate immediateltf from 

• 

the base of the chest up to the spine of the scapula : thei 
cylinder is not of easy application upon a convex surface, 
its trumj)et shaped end being liable to be elevated by the 
least movement of the breast. In the supra-spinous fossa, 
if the patient be very thin, the stethoscope has the advan- 
tage. Upon the lateral portions of the chest, except in the 
axillne, the ear alone may be more conveniently used. 

As to the sound to be perceived, although the instrument 
is preferable to determine its precise seat, its exact limit 
and the maximum of its intensity, the ear, with very 
little practice, will bring us to the same result. In vices of 
conformation of the chest, as in ricketty children, for 
example, sometimes it is the stethoscope, sometimes the 
ear that is most- applicable, according to the disposition of 
the deformed parts. In a rapid examination, the stetho- 
scope is not to be recommended, for, as it embi-aces but a 
limited surface, it demands too much time for a complete 
exploration. 

The capital principle in auscultation — that both sides of 
the chest should be comparatively examined^ and in correspynd- 
ing points, is specially applicable to the chest : a single 
example will demonstrate the importance of this precept. 
Let us suppose that one of the two pleural sacs contains a 
slight effusion, which causes in the diseased side a slight 
diminution of the respiratory murmur, and in the healthy 
exaggerate<l respiration. From an incomplete examination 
we might be led to the belief that the disease exists in the 
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point where the regpimtion is loud, merely because it is 
supplimental; and contenting ourselves with this first glance, 
thus take as an index of alteration a sign which is simplj 
an excess of the normal type. It is also proper that the 
examination should embrace the whole chest, and that the 
observer should refrain from the expression of an opinion 
upon the case until he shall have auscultated every part 
thereof during several inspirations at least. 



AUSCULTATION. 

ABT. 1— BESFIBATOBIT liUBMUB. 
S I. Nonnal Respiration. 

If, in the physiological state, the ear be applied to the 
chest of a man whilst he breathes, a slight murmur will be 
heard, similar to that produced by a person whilst calmly 
sleeping, or when he heaves a deep sigh : this is the natural 
respiratory sound or vesicular murmur. A soft and gentle 
sound to the ear, it is composed of two distinct periods, 
tiiat of inspiration — the louder and more prolonged, and 
that of expiration. 

The vesicular murmur is strongest at those points cor- 
responding to a greater degree of thickness of the lungs : 
it is somewhat ruder over the root of the bronchial tubes 
(normal bronchial respiration.) Of equal intensity on both 
sides of the chest, in corresponding points, it is, in some 
persons, slightly more marked at the summit of the right 
lung. Louder when the respiration is full and rapid, it is 
heard with increased force in infants (pueiile respiration ;) 
whilst, on the contrary, it is more feeble in many aged 
persons. Grenerally, its intensity may be said to be pro- 
portionate to the capacity of the chest and the thinness of 
its parietes. 

S II. Alterations of the Bespiratory Mormnr. 
These may be divided into four orders : 1 alterations 
in intensity; 2 in rhythm ; 3 in character; 4 by abnormal 
sounds. 
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1. ALTERATIONS IN INTENSITY. , 

Considered in this respect the respiration may be loudr 
feeble or absent. 

A. Loud or Puerile Respiration. — This consists 
in a vesicular murmui* of greater intensity than is heard in 
the normal state, but preserving the sott and gentle char- 
acter peculiar to the respiratory murmur. It announces 
less a lesion of the pulmonary organs in the point at which 
it is heard, than disease in a portion of the lungs more 
or less removed from this, the healthy tissue compensating 
for the inaction of the parts in a diseased state. 

B. Feeble Respiration. — It is characterized by a 
diminution in the normal force of the vesicular murmur, 
which sometime preserves its natural softness, sometimes 
becomes ruder. It depends either upon the incomplete 
transmission of the respiratory sound to the ear, or else 
upon the lesser degree of intensity with which this sound 
is produced. 

In the first case it may be due to pleuritic effusion, to 
thick false membranes deposited upon the pleural surfaces, 
or to the presence of tumours which push the lung from 
the thoracic parictes. In the second it may be ascribed to 
pleurodynia, stricture of the laiynx, partial obstruction of one 
or more of the bronchial tubes by pellets of mucus, or by a 
foreign body ; finally, to the constriction of their cavities, or 
the compression of their parietes by tumours. It is also met 
with in pulmonary emphysema and in the Jirst stage of 
phthisis. 

Of all the diseases just enumerated, and which are often 
revealed by feebleness of respirationy tubercles, pulmonary 
emphysema and liquid effusions into the pleural sac, being 



22 PATHOLOGICAL PHENOMENA. 

by far ike most JreqiierA (T)roiichiti8, aim very common, has 
its special rales,) the physician should almost exdusivdy fix 
his attention upon them. I/feebleness of the vesicular murmw 
coincides with exaggerated resonance of the chest, there is em- 
physema : if with didness on percussion, there are tubercles or 
pleuritic efiusion ; if feeble respiration, accompanied with 
didness on percussion, be limited to the summit of the lung, we 
have to do with tubercles ; if it be circumscribed at the base^ 
there is pleuritic effusion ; if it exist at the summit of both 
lungs, there is almost certainly tubercles in both these organs i 
if it be found at the base of both lungs^ we have double pleurisy, 
or else double hydrothorax. 

C. Absbncb of Respiration. — The respiration is 
said to be absent when the ear, applied to the chest, hears 
absolutely nothing at all ; the vesicular murmur is now 
wanting, and no sound whatever replaces it : the silence is 
complete. 

Absence of respiration depends upon the same material 
conditions as the feeble respiration, and, consequently, it 
announces the same diseases, vnth this difference — that it «n- 
dicates the anatom ical lesions to be more developed. But the 
complete silence of the respiratory murmur being exceptional 
in emphysema and in tubercles ; — diseases of the lamyx 
declaring themselves by particular signs ; — obliteration of the 
bronchial tubes, their obstruction by foreign bodies, as wdl 
as pneumo-thorax without perforation, etc., being rare 
affections in comparison vjith liquid effusions in the plenral 
sacs, it results that the absence of respiration is a 
sign of very great value, and a frequent index of such 
effusions ; and, as most frequently pleurisy » simple and 
hydrothorax double, it follows as a consequence, that the silence 



RB8PIRAT0RY MURMUR. 23 

of the respiratory murmur, confined to one side only of the 
chest f announces with almost positive certainty a pleurisy with 
efibflion. 

2. ALTERATIONS IN RHYTHM. 

The respiration altered in its rhythm, may be slow 
(from twelve to seven respirations the minute) as in several 
diseases of the cerebrospinal apparatus ; or frequent (irom 
thirty to eighty) as in a great number of thoracic or ab- 
dominal affections. Sometimes it is interrupted^ as in 
asthma, pleurodynia, incipient phthisis, chronic pleurisy 
with adhesions, etc. 

Sometimes it is long^ sometimes short ; sometimes, final- 
ly, there is prolonged expiration, and, when this is the case, 
the respiratory murmur is almost always at the same time 
of a ruder character than normal. Of these alterations, 
the last alone possesses importance in a diagnostic point 
of view. It may be said that prolonged expiration is the 
indication of two diseases only, pulmonary emphysema and 
crude tubercles. In some cases it is the first or the only 
stethoscopic sign furnished us of phthisis. 

3. ALTERATIONS IN CHARACTER. 

A. Rude or Harsh Respiration. — It presents vari- 
able degrees of force, of harshness and dryness, and these 
alterations may aflfect both acts of respiration or one only. 

Rude respiration is heard in emphysema of the lung, in 
incipient phthisis, in all cases finally attended with pulmonary 
induration (melanosis, chronic pneumonia, etc). Of all 
these diseases, emphysema and phthisis are those in which 
rudeness of the respiratory murmur is most frequently 
heard. If this rudeness be associated with dryness, vault- 
ing of the thoracic parietes and exaggerated resonance 
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upon percussion, we diagnose pulmonary emphysema. Is 
the rude respiration accompanied with prolonged expira- 
tion ? Is it limited to the summit of the chest, and have 
we at the same time increase of vocal resonance and dull- 
ness upon percussion ? In this case our diagnosis should 
be crude tubercles, 

B. Bronchial or Tubular Respiration (Tubu- 
lar, Bronchial BLOWiNa).-%Remarkable at the same 
time for an augmentation in its intensity and a higher tone, 
the bronchial respiration may be very closely imitated by 
blowing through the hand, arranged in the form of a tube, 
or through a stethoscope : the more forcibly and quickly we 
blow thus, the more closely we approach the true tubular 
respiration. 

When it is only slightly marked, bronchial respiration 
differs very little from rude respiration, of which indeed it 
is but a higher degree. Well marked, it has a peculiar 
tuhidar tone which serves to distinguish it generally from 
cavernous respiration^ the which has generally a hollow char- 
acter altogether peculiar. Bronchial respiration may be 
heard in a great number of aflfections of the pleuroe, of the 
bronchial tubes, and especially of the lungs — such as in- 
Jiammatory hepatization, extensive collections of tubercular 
matter, pulmonary apoplexy, etc. ; in liquid effusions into the 
pleural sacs, and various tumours compressing the lungs; 
finally, dilatation of the bronchial tubes with induration of 
the tissue surrounding them. 

Of all these diseases the most hahituai are pulmonary 
phthisis, pleurisy and pneumonia. Iftke bronchial respira- 
tion be but slightly marked, circumscribed at the summit of the 
chest, and have supervened on a chronic disease, it should be at' 
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tributed to the presence o/* crude tubercles in the parenchjpna 
oj the lung. If the sound he more intense^ and if it be asso- 
ciated with symptoms ofojcute disease in the chesty our attention 
must be immediately directed to pleurisy or pneumonia. If 
it be not proportioned either to the intensity or the extent of 
dulness on percussion, it should be regarded as the indication 
of a pleuritic efitisior. If, on the contrary, it be intense, 
true titular blowing ; and if it be perceived throughout the 
whole extent of the chest accompanied with dulness on percus- 
sion , we have every reason to believe in the existence o/* pul- 
monary hepatization. 

C. Cavernous Respiration (Cavernous Blow- 
ing). — It resembles the sound produced by blowing into a 
hollow space. It may be imitated by blowing with force in 
the two hands disposed in the form of a cavity. Its favorite 
seat is the summit of the chest. It announces either an 
extensive dilatation of a bronchial tube, or the existence of a 
cavern, properly so called. But, owing to the infrequency 
of bronchial dilatations of this extent, and of pulmonary 
excavations as the result of abscess, gangrene, etc., com- 
pared with the frequency of phthisis, we may conclude 
that, nine times in ten, the cavernous respiration indicates a 
cavern, resulting from the breaking down of tubercles. 

D. Amphoric Respiration. — This is a very loud, 
resonant sound, of a metallic tone, and which may be very 
well imitated by blowing into a large empty jar, or into a 
decanter with resonant walls. It almost always coincides 
with metallic tinkling. 

Amphoric respiration well characterized, indicates almost 
infallibly a pneumothorax with pulmonary fistula. Less 
well marked, it may announce this same disease, but it mcuf 
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also be the ifuUeation of a large cayem, almost always of 
Uibercular origin. 

4. ALTERATIONS PRODUCED BY ABNORMAL SOUNDS. 

The abnormal soonds are of two classes : rales and the 
friction sound. 

1st GENUS— Friction Sound. 

Pleuritic Friction. — The two folds of the pleura, 
which, in the movements of the lung, glide silently one 
apon the other in the normal state, no longer do so when 
certain pathological conditions are present, but peirform 
their functions then with a certain degree of nois€f a sound 
qnite appreciable to the attentive ear. This pleuritic fric- 
tion is closely analogous to the sound produced by crumpling 
a piece of parchment more or less dry : it is ordinarily inter- 
mpted, and is compo$*ed as it were, of several successive 
cracklings. It ofiers varieties of harshness and of inten- 
sity which have given rise to the distinctions into soft or 
qende^ harsh or grating friction sound. When it is strongly 
marked it is sometimes perceptible even to the hand applied 
to the thorax : sometimes, in such cases, the patient him- 
self even becomes sensible of it. For the production of the 
friction sound, it is necessary that the pleural surfaces, or at 
least one of these, present certain asperities or roughnesses, 
and that these glide over each other in the movements of 
elevation and depression of the ribs. These asperities 
depend almost always upon the presence of false mem- 
branes deposited upon the membrane. 

We have the pleuritic friction in pleurisy ^ in certain cases 
of tuberelei of the pleura without adhesion, in certain other 
organic (Aerations of this membrane, and very rarely iisome 
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yarieties of pidmonary emphysema. But ihis phenomenon 
most frequently indicates a pleurisy in progress of cure. If 
it he heard exclusively at the summit of the chest, it justifies the 
suspicion of tubercular pleurisy. 

2d GENUS— Ealbs. 

1. Kales are abnormal sounds, which, formed during 
the act of respiration by the passage of air through the 
air passages, mingle with the respiratory murmur, obscur- 
ing it, and sometimes even entirely taking its place. Wo 
divide them into two groups, one called dry or vibratory, 
because they consist of variable sounds ; the other humid or 
bul/ar, because they are characterised by bubbles. 

1. Vibratory or Dry Rales. — We comprise under 

this appellation the two principal varieties of the sonorous 
rale — the acute sonorous or sibilant, and the grave sonorous or 
snoring. The first consists in a more or less acute whistling j 
the second is characterized by a musical sound more grave 
in its tone, and which resembles the snoring of a man in 
deep sleep — or, better still, the sound produced by the base 
chord of a violin when made to vibrate by the touch. 
Often heard together, these two rales sometimes alternate 
with and replace each other. 

The sonorous rale may be heard in a great number of 
diseases, such as inflammation, or catarrh of the bronchial 
tubes, either acute or chronic, pjdmonury emphysema, and 
compression of the air passages by tumours situated along 
their course — different morbid conditions all, but all of 
them possessing one common element, to-wit : temporary 
or permanent narrowing in some point or another of the air 
passages. By reason of the frequency of bronchial catarrh 
and the comparative rarity of the other morbid conditions Jtut 
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enumerated f in which the snoring or whistling manifests itself, 
the soDoroos rale announces almost positiveli/ an inflammar 
tory or congested condition of the bronchial tubes. 

2. Moist, Bullar, Rales. — These comprise the crepi- 
tant, sub-crepitant and cavernous rales. 

A. Crepitant Rale. — The crepitant or vesicular 
rhonchus or rale furnishes to the ear the sensation of a fine 
and dry crepitation, analogous to the sound produced by 
the cnickling of salt when sprinkled over a metallic sur- 
face slightly heated ; or to that heard by the compression 
between the fingers of a piece of lung containing air; or 
to that caused by the gentle friction between the thumb and 
forefinger of a lock of hair, held near the ear. Its bubbles, 
perceived exclusively in inspiration, are veiy small, very 
numerous, uniform in volume, and somewhat dryish in 
character. Its favorite seat is the posterior and inferior 
portion of the chest, on one side only. 

The crepitant rale is heard in pneumonia, in certain forms 
of pulmonary congestion, in mdema, and in apoplexy of the 
lungs. 

By reason of the extreme frequency of inflammation of the 
lunq, 'ind the comjHirative rarity q/* oedema and apoplexy of 
this organ, the crepitant rhonchus, especially when it is well 
marked, is almost the pathognomonic sign o/'pneumonia in the 
stage of engorgement. 

B. Sub-Crepitant Rale (Mucous, Moist, Bron- 

ciiiAL Rale.) — This rale has been correctly compared to 

the sound produced by blowing through a tube, one end of 

which is immersed in soap-suds. The variable volume of 

its bubbles justifies its diviiiion into flne, medium, and large 

or coarse sub-crepitant ; the number oi its babbies and their 
8 
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characters are likewise very variable. It is heard both in 
inspiration and expiration, and its seat of election is the 
posterior and inferior portion of the chest, on both sides. 

The sub-crepitant rale may be heard in a large number 
of diseases, such as bronchitis in its second stage, the diflfer- 
ent kinds of catarrh of the pulmonary mucous membrane, 
dilatation of the bronchi with excessive secretion, certain forms 
of congestion and of pulmonary apoplexy, and phthisis at the 
commencement of softening of the tubercles. Of all 
these affections, the two most frequent being bronchitis and 
tubercles at the period of softening, the manifestation of 
the sub-crepitant rale should direct our attention in an es- 
pecial manner to these two diseases ; and it is the knowledge of 
the seat of election of the rale that serves as our guide in the 
diagnosis. If the bubbles, very numerous at the base o/ the 
ttvo lungs, diminish in proportion as our ear is made to ap- 
proach the sujiunit oj the chest, the existence of bronchitis is 
almost certain ; if, on the other hand, these bubbles being absent 
or few in number at the base of the thorax, are heard mare 
marked in the upper portion of the chest, and on one side 
only more especially, and become more and more evident and 
numerous in proportion as we approach the summit with our 
ear, our diagnosis should unhesitatingly be, tubercles in the 
stage of softening. 

C. Cavernous Ralb (Gurgling.) — This rale is con- 
stituted by bubbles, few in number, large, unequal in size, 
and mixed with cavernous respiration. It is this admixture 
which constitutes its distinctive character. Heard both in in- 
spiration and expiration, it is ordinarily limited to the sum- 
mit of one or both lungs. Sometimes the rhonchus, 
although seated in the superior portion of the chest, is 
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characterized by smaller • bubbles of a clearer, more 
distinct tone, without the admixture of cavernous respira- 
tioh : this is tlie cavemicular rale, or that indicating a very 
small cavern. 

The cavernous rale announces the existence of a pulmori' 
ary excavation communicating with the bronchial tubes, or 
else, a bronchial dilatation in the form of a cavern. If it 
coincide with cavernous voice and be seated at the summit 
of the lung, it indicates almost infallibly tubercular exca- 
vation. 

APPENDIX. 

There yet remain certain abnormal sounds, differing 
from those now described, and imparting to the ear the 
sensation of rustling in the lung, of a plaintive cry, or of 
the dull flapping of a valve. These phenomena, though 
rare, are referable generally to pulmonary excavations. 

Another, and last sound, however, belonging to this 
class, and of much greater importance, consists of a suc- 
cession of little crackling sountls, which, at first dry, sooner 
or later become moist, are perceived ordinarily at the sum- 
mit of the chest, and are one of the most characteristic 
signs of tubercles commencing to soften. 



ABT. II.— AUSOUIjTATION OF THB VOICE. 

S 1. Fartionlar Boles. 

To the precepts already announced (pages 6 and 14) 
we will add a few special rules which our observation has 
taught us to be useful for our government when anscol- 
tating the voice. What has already been said respecting 
the position the patient should occupy, is applicable here. 
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though the sitting posture is that generally selected, becaiue 
it is in the posterior region more particularly that we ao^* 
cultate the voice. In order that the vocal phenomena may 
he appreciable, the patient should speak with a certain 
degree of force, and give to the sounds of his voice an 
uniform measure of intensity, whilst the different points of 
his chest are undergoing examination. It is the general 
custom to make him count or read aloud, so that the voice 
shall be sustained and uniform, and that the ear, always 
judging by comparison, may be the better able to appreciate 
justly the morbid modifications in its intensity and tone. 

The use of the ear or the stethoscope is not a matter of 
indifference here. The former is better adapted in broncho- 
phony, which is a diffused phenomenon, and in aegophony, 
which we ordinarily seek at the inferior angle of the scapula^ 
a region where the application of the cylinder would be 
difficult and inconvenient. On the other hand, we prefer 
the stethoscope where we have pectoriloquy, because the 
phenomenon is limited, and one of its characters is the 
transmission of articulate sounds through the instrument. 
If the cylinder be used, Laennec recommends that it be 
supplied with his obturator : this precaution seems to us 
unnecessary. The pressure of the head upon the instru- 
ment, or upon the chest, should be moderate, and of the 
same degree on both sides : too strong a pressure renders 
the vocal resonance less pure and less distinct ; whilst an 
insufficient amount of pressure changes its nature, giving 
to it a bleathig character. Finally, it is often useful, in 
order to appreciate clearly the morbid phenomena of the 
voice, to keep the disengaged ear closely stopped up while 
we are auscultating. 
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AUSCULTATION OP THE VOICE. 

When we auscultate the larynx of a man whilst he is 
speaking, the vocal sounds reverberate along the stetho- 
scope, and strike the ear with force. Over the trachea this 
resonance is somewhat less marked, and when we descend 
to the chest, it becomes but a confused buzzing sound- 
The natural resonance of the voice, which represents exactly 
all the varieties of the voice itself, is the more intense in 
proiK)rtion as the latter is louder and more sonorous, the 
nearer to the bronchial tubes we examine, the greater the 
capacity of the chest, and the thinner its walls. It is equal 
in the corresponding points of both sides, and somewhat 
more marked towards the summit of the right lung, by 
reason of the greater diameter there of the right bronchus. 

In the pathological state^ the vocal resonance is sometimes 
merely exaggerated ; sometimes it undergoes modifications 
in its character, and we then have bronchial, bleating, 
cavernous or amphoric voice. 

A. Exaggerated Resonance of the Voice, or 
Slight Bronchophony, is characterized by a resonance 
of the voice somewhat louder than in the normal state, 
and is but one degree inferior to the bronchial voice {true 
bronchophony). It is associated, ordinarily, with similar 
alterations, though less extensive and less marked. 

B. Bronchial Voice is much louder than the normal 
resonance. It is remarkable for its intensity, its extent, its 
localization and its permanence. It coincides almost in- 
variably with bronchial respiration. It may be heard in 
dilatation of the bronchice, in pleurisy, and, above all, in 
induration of the lung. But, owing to the in frequency of 
dilatation of thebronchisB, this sign almost always announces 
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pulmonary induration. Now^ of all the alterations when 
the density of the lung is increased, pneumonia and tubercles 
<tre incomparably the most common cause. The conditions Jbr 
the production of the bronchial voice being better fvdJUled in 
pneumonia than in phthisis, it is better marked in the former 
of these diseases than in the loiter. It exists only exception* 
oily in pleurisy, and if it be tndl marked and extensive here, U 
should lead to the suspicion that the pleuritic effusion is com- 
plicated either with pneumonia or tubercular induration. 

C. Bleating Voice (^oophony) is a peculiar res- 
onance of the voice which seems to be pitched in a higher 
key, and is marked by a certain degree of tremulousness 
and abruptness in its tone. We might almost fancy some- 
times that the patient speaks with a counter between Ub 
lips and his teeth (polichineUo voice). This sign is gener- 
ally heard on one side of the chest only, and in the inferior 
half of the sub-spinous fossa : even thoujjh it occupy a 
more considerable extent, in this point still it is always 
most distinctly heard : it may change its seat according as 
the patient changes his position, and coincides almost 
always with feebleness or absence of the vesicular murmar 
at the base of the chest. 

True aegophony indicates almost always a serous effusion 
in the cavity of the pleura. If it be perceived on one side 
only, with fever, toe have pleurisy to deal with ; if on both 
sides of the chest, without fever, and with general dropsy, the 
case is one of hydrothorax. If it appear in the course of 
inflammation of the pulmonary parenchyma, and if it shift it$ 
seat in consequence of the changes of position of the patient , it 
announces a pleuro-pneumonia. 

D. Cavernous Voice (Pectoriloquy.) — We have 
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the cavernous voice when, in examining a patient in the 
act of speaking, the vocal vibrations seem to be concen- 
trated in a hollow space, the walls of which send back to 
the ear the sounds of the voice more or less distinctly artic- 
ulated. It is in general in the superior portion of the chest 
that we discover this sign, and it coincides either with the 
cavernous rale, or else with cavernous respiration. 

The cavernous voice^ like cavernous blowing, indicates 
the existence of a pouch-like dilatation of a bronchus ^ a tuber- 
culous, pneumonic, apoplectic, or gangrenous cavity. Owing 
to the rarity of bronchial dilatations and of pulmonary excor 
vations, independent of phthisis, compared vdth the frequency 
of these excavations in consumptives, we are justified in the 
immense majority of cases in pronouncing the cavernous voice 
a sign 0/ tubercular excavation. 

E. Amphoric Voice. — It is characterized by a reso- 
nance altogether similar to the metallic aud hollow buzzing 
sound produced by speaking with the lips closely applied 
to the mouth of a large jug one-fourth filled with liquid. 
It coincides ordinarily with amphoric respiration, and, like 
this sign, announces a pneumo-thorax, and, more rarely, an 
immense pulmonary excavation. 



ABT. III.— AUSCULTATION OF THE COUGH. 

The semiological value of the cough is less than that of 
the voice, as that of the voice is less than that of the respira- 
tion. We have seen, in fact, that there is not a single 
material lesion of the pulmonary organs, even though it be 
but slightly marked, which does not reveal itself in the 
immense majority of cases by one or several alterations of the 
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respiratory sound, and that some of these morbid phenom- 
ena have a very precise signification : several indeed, such 
as the crepitant rale, amphoric respiration, and cavemons 
blowing are almost pathognomonic signs. Another advan* 
tage presented by the pathological phenomena of respiration, 
and which renders them of great value on account of the 
certainty they impart to diagnosis, is that their study, 
though this be prolonged, is not attended with fatigue to 
^le patient, he not even being called upon to lend to the 
examination the concurrence of his will. 

The same cannot be said respecting the stethoscopic 
signs famished by the auscultation of the voice. Besides 
being less numerous, their characters are much less precise* 
and resemble each other frequently to such a degree as to 
cause great confusion in distinguishing between them. 
Their utility, then, in a semiological point of view, is more 
restricted, and when their manifestation is not very evident, 
they possess often less importance by themselves than 
when in combination with other phenomena : itistlius that 
certain morbid modifications, almost valueless if they be 
isolated, become significative only by their association with 
the alterations of the respiratory sound or the resonance of 
the thoracic walls. For example, suppose a slight reso- 
nance of the voice be perceptible at the summit of the 
chest, its pathological signification will be very vague if it 
be considered alone, and possesses a well determined value 
only when there are united with it rudeness of the respira- 
tory murmur or thoracic dulness. Besides, the production 
of the vocal phenomena is, frequently, impossible : the 
infant unendowed with reason, a patient in delirium, in a 
state of coma, or completely prostrated by disease, or 
one who has lost his voice^ cannot render the least assist- 
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ance to his physician, who thus finds himself deprived of 
one of his resources : even those patients who are able to 
lend him their aid, sometimes soon tire of speaking, and 
the examination then cannot be continued except with 
inconvenience. Autopkony, in these cases, compensates 
but slightly for these defects in the auscultation of the 
voice. It is worse still for the auscultation of the cough. 
The signs which it affords are scarcely obtained with more 
fiuiility, and if sometimes they be rapidly perceived, their 
number is too restricted, and, with a very few exceptions* 
the certainty attaching to their characters is too slight, to 
suffice for the diagnosis, unless we shall, in advance, have 
enlightened ourselves by an investigation of the phenom- 
ena of respiration and the voice. Most frequently the 
cough only serves to control or confirm our first judgment* 
Therefore we shall not enlarge on the application of the 
stethoscope here, which is become almost unnecessary ,for the 
reason that the knowledge of the respiratory sounds and of 
the voice, confirmed by the results obtained by percus- 
sion, suffice to establish a certain diagnosis. 

The cough adds to semiology, therefore, very few posi- 
tive sounds of its own : it is rather a means of provoking 
the manifestation of abnormal sounds, the physical condi- 
tions of which are already in existence. By reason of the 
fact that it is accompanied with a more inpid expiration ; 
that it is preceded and followed by a more energetic inspire* 
tion, it reveals or exaggerates certain phenomena which 
otherwise might not have been produced, or, if so, but 
indistinctly. Accordingly, to assure ourselves whether the 
respiration be natural, we have said the rule is to cause 
patients to cough who do not know how to breathe prop- 
erly : the long inspiration which necessarily precedes tbe 
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cough enables ns to decide whether the feebleness or 
absence of the vesicular murmur be real or only apparent. 
This precept especially applies to children, whose respiratory 
movements we are incapable of directing. 

The same may be said respecting the humid rales. As 
these are caused by the passage of air through liquid con- 
tained in the air passages, they will the more surely be 
produced, and become all the more perceptible, in propor- 
tion to the rapidity with which the elastic fluid is made to 
traverse the tubes : thus the crepitant rale, which is hardly 
perceptible in the ordinary expansion movement of the 
thorax, becomes quite manifest in the deep inspirations 
accompanying cough. Hence the importance of causing 
the patient to cough at the commencement or the close of 
pneumonia, and in partial sanguineous or serous engorge- 
ments of the lung, in order that the air may be made to 
penetrate the greatest possible number of cells, and reveal 
to the ear phenomena which, without this excess of respi- 
ration, would have remained absent, or too feeble to be 
perceptible. At other times, a temporary obstacle opposes 
itself to this manifestation, by changing the material con- 
ditions of the parts, as, for example, an accimiulation of 
mucus plugging up the communication between a bronchial 
tube and a cavity : if, in this case, we make our patient 
cough, and thus, by expelling the morbid secretion, re- 
establish the communication, the cavernous rale or blowing 
returns with the original conditions of its production. 

In some circumstances we are enabled to learn by the 
cough whether a phenomenon be permanent or transitory, 
by satisfying ourselves whether it persists or ceases after 
this act, and after the expectoration which follows it. 
Thus, the respiratory sound which appears enfeebled in one 
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point, owing to the momentary obstacle to the passage <rf 
air through the tubes caused by an arrest of the Bpat89, 
will show itself again in its natural character after the 
expulsion of these mucosities : if, on the other hand, the 
feebleness of respiration persists after the patient shall 
have coughed, it indicates a permanent lesion, tubercles 
for example. In like manner the sonorous and sub-crepi- 
tant rales, dependent upon the accidental presence of mucus 
in the air passages, will disappear upon the evacuation of 
t^e bronchial secretion ; whereas the continuance of these 
abnormal sounds should lead us to suspect alterations more 
fixed, and consequently, more serious. 

The cough aids us in the difierential diagnosis of several 
phenomena which resemble each other, and in the deter- 
mination of their precise seat. We have observed that 
pleuritic friction, in one of its forms, ofiers a very close 
resemblance to the dry crepitant rale, and that it is often 
difficult to distinguish the true cause of two sensations so 
strikingly analogous. Cause your patient to cough, and if 
you discover that the abnormal sound persists without 
modification, the sign is that of friction passing in the 
pleura, and is entirely independent of the air tubes : if, on 
the contrary, the morbid phenomenon ceases after expec- 
toration, or if it be materially modified by the shock 
imparted to the air in the lung, we should regard it as a 
rale formed in the ramifications of the bronchial tubes. 

If, then, by the number and the value of its signs, the 
cough possesses only a medium importance, it fi^quently 
becomes, nevertheless, an useful auxilliary ; it oftentimes 
proves, also, an advantageous means of abridging the 
stethoscopic examination : thus, a single shock of cough 
is sometimes sufficient to render evident certain phenomena 
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whose exact appreciation would have required several 
successive inspirations ; and this rapidity of exploration is 
a valuable resource in the cases of those too feeble to 
endure a prolonged investigation, or in children too impa- 
tient to submit to the delay of a complete examination. 

After these preliminary considerations, there is but little 
to add in explanation of the mode of proceedure in the 
investigation of acoustic facts revealed by the auscultation 
of the cough. The greater part of the rules we have laid 
down respecting the auscultation of the voice are applica- 
ble here. Let us remark, however, that there are people 
who know no more how to cough than they do to respire : 
they cough from the back of their throats only, and the 
cough does not resound in the thorax. In such cases we 
should engage our patients to heave a deep sigh, so as to 
cough from the bottom of the chest, and thus impart a strong 
shock to the whole column of air. 

Tlic following are observed to be the physidoyiccd phe- 
nomena attendant upon the cough : the ear applied to the 
chest perceives at the moment of the cough a dull and 
confused sound, accompanied by a shock which shakes the 
pectoral cavity. This mixed phenomenon of impulse and 
sound, more easily appreciable by the senses than dercriba- 
ble, is the more perceptible in proportion as it passes nearer 
the ear, or in the larger bronchial tubes, and to the force 
with which the patient coughs : it is less sensible under the 
opposite conditions. The cough heard over the larynx 
and the trachea, and at the root of the bronchice in persons 
of narrow chest, is cavernous in its character, and conveys 
the sensation of hollowness, or of the rapid passage of air 
through a tube. 
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auscuijTation of the couqh. 

When we apply our ear to the chest of a healthy person, 
we perceive, during the act of coughing, a dull and con- 
fused sound, accompanied with a shock, which reverberates 
through the pectoral cavity. This mixed phenomenon of 
impulsion and sound is the more perceptible the nearer it 
is produced to the ear or the larger the bronchial tubes, and in 
proportion to the force with which the patient coughs. 
The cough heard over the lamyx and the trachea, and in 
persons of narrow chest, as also at the root of the bronchiae, 
has somewhat of a cavernous character, and suggests the 
idea of the rapid passage of air through a tube. 

In the pathological state the cough presents special char- 
acteristics : it is bronchial or tubular^ cavernous and can- 
phoric. When the cough is tubular the ear experiences the 
sensation which a column of air would famish on travers- 
ing with great noise, force, and rapidity tubes with solid 
walls. It manifests itself in the same conditions as bron- 
chial respiration, and is dependent, like the latter, upon pul' 
monary hepatization. 

The cavernous cough consists in a louder and, especially, 
a more hollow resonance than that of the normal cough. 
It imparts a highly characteristic shock to the ear of the 
observer, applied to the chest, and is one of the most positive 
signs of a pulmonary cavern. 

The amphoric cough is characterized by a very marked 
metallic resonance. In combination with the amphoric 
respiration and voice, this sign announces the existence of 
a pneumo'thorax, or a vast pulmonary excavation, 

METALLIC TINKLING. 

This name is given to a slight sound of a silvery tone, 
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either nniqae or multiple as to the number of its bubbles, 
similar to the sound produced by letting drop one or several 
grains of coarse sand into a large metallic cup, or to that 
given forth by gently striking with a pin a cup made of 
metal, glass or porcelain. It accompanies the respiration 
and the voice, but is generally more manifest during the 
cough. It announces the existence either of a very large 
pulmonary cavity y a pneumo-thoraXy or a hydro-pneumothorax 
ivith or without Jistulous communication of a bronchial tube. 

By reason of the rare occurrence of a cavern snfficiently 
spacious to afford well marked metallic tinkling, this phenome- 
non when well characterised indicates almost always a pneumo- 
thorax. As effusions of gas into the pleural sac exist very 
rarely without at the same time an accumulation of liquid, or 
pulmonary perforation, the metallic tinkling, if capable 
of being constantly produced and of well marked character, 
by both the respiration and the voice, becomes almost a pathogno- 
monic sign of a hydro-pneumothorax with fistulous com- 
munication between the pleural surface and a bronchial 
tube. 

SOUND OF THORACIC FLUCTUATION. 

In the physiological state, succussion produces no sound 
in the chest ; but when thei-e exists in the pleural cavity a 
liquid effusion with air, the collision of these fluids, pro- 
duced by suddenly shaking the trunk of the patient, or by 
his own spontaneous movements, conveys to the ear of the 
auscultator a clacking sound perfectly analogous to the 
noise produced by shaking a decanter half full of water. 
This phenomenon is sometimes so well marked that it may 
be heard at a distance even : it almost always accompanies 
amphoric respiration and metallic tinkling, and, like these 
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fligns, it indicates a pneumo-hydrothorax or an immense puf. 
monary cavern halfJiUed with liquid. 



ABT. IV-AUSOUIiTATION OP THE IiABYlOL 

In the nomud state the respiratory sound heard in the 
larynx possesses a hollow and cavernous tone, the vocal 
resonance is at its maximum, and the cough conveys the 
Bensation of the rapid passage of air through a hollow space. 

In the pathological state, the laryngeal respiratory murmor 
is harsher, more grating, as in cases of acute or chronic 
laryngitis ; or it is supplanted by a whistling sound, as in 
spasm or oedema of the glottis, in stridulous laryngitis, in 
some cases of the presence of foreign bodies in that tube, 
and in compression of the trachea ; or by a sonorous cry, aa 
in cases of laryngeal ulceration, with much tliickening of the 
edges of the ulcers, forming a barrier to the entrance of 
air ; or, again, by a humming noise, as in simple or stridor 
lous laryngitis, ulcerations, vegetations of the organ, etc, 
which sound, in croup, has frequently a metallic tone. 

In some cases, the ear perceives a laryngeal cavernous 
rale; when, for example, the trachea and larynx are filled 
with mucus : this rale may be more circumscribed, and be 
dependent upon the presence of mucus over an ulcer, or 
around a foreign body lodged in the ventricles of the larynx, 
etc. Finally, in some rare cases, we detect a species of 
trembling, which indicates the existence of croup, with loose 
false membranes. 

There is yet another sign met with in a great number of 
diseases of this organ, which is recognized, it is true, by 
the auscultation of the chest, but which deserves mention 
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here : we refer to the diminution or complete absence of the 
vesicular murmur. This phenomenon arises in the course 
of any alteration of the physiological condition of the larynx 
involving a considerable obstruction to the introduction of 
air into the air passages, whether by obstructing or narrow- 
ing the diameter of those passages (swelling, inflamma- 
tion, vegetations, accidental products, foroign bodies, etc.; 
or whether by their compression from without inwards, 
(cancerous tumours, cysts, aneurisms, etc.); finally, by 
producing more or less complete occlusion of the superior 
orifice of the air tube (hypertrophy of the tonsils, polypus 
of the nasal fossa falling back upon the superior portion of 
the larynx, etc). 
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CHAPTER SECOND. 

AUSCULTATION OP THE CIRCULATORY APPARATUS. 

Auscultation of the circulatory apparatus is comprised of 
two distinct branches, which should be][separately studied, 
to-wit : Auscultation of the heart, and that of the large 
vessels. 



AUSCUIiTATIOKT OF THE HEABT. 
Particular Bules. 

In order that the observer may judge correctly of the 
results derived from auscultation, the patient must remain 
perfectly calm, so that no artificial disturbance in the cir- 
culation may occur to lead him into error. Sometimes, 
on the contrary, we should induce an acceleration of the 
heart's movements, in order that the abnormal sounds, 
before indistinct, may be thus rendered more perceptible. 
Accordingly, we direct those patients suspected of disease 
of the heart, to walk rapidly a few steps, and thus are 
enabled to develope or exaggerate phenomena that other- 
wise might have remained absent, or so feeble as to escape 
obscr\'ation. 

Generally speaking, the person to be examined should 
be in the recumbent position ; but as it is often impossible 
for him to maintain the horizontal posture on account of 
dyspnoea, the trunk and head may be supported on an 
inclined plane. Some patients can occupy no other than 
the sitting posture during the examination. Often it is 
proper to auscultate our patient first in the recumbent and 
then in the sitting posture, in order to ascertain if these 
differences of attitude may not induce variations in the 
acou.stir. phenomena. Thus, in certain pericardial effusions, 
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we hear a blowing sound when the patient is recumbent, 
which may disappear when he assumes the sitting posture ; 
and this change of result is no doubt attributable, to the 
displacement of the liquid, which before compressed 
the origin of the large vessels, and now gravitates to 
the inferior poriion of the pericardium. To examine 
the heart from behind, M. Piorry recommends that 
the patient should be made to sit with his body slightly 
inclined backwards, in order to bring the organ nearer the 
posterior wall of the thorax. 

The precordial region should be covered >\'ith nothing 
but the shirt ; indeed, it were perhaps better that it should 
be entirely bare, to facilitate the more exact ai)preciation 
of the seat of the stethoscopic sign, and to determine the 
relationship between this and certain other phenomena 
sensible to sight, such as bulging, the shock of the apex of 
the organ, etc. : for such a comparision is not without its 
importance in our diagnosis. 

Ordinarily, the i-espiAtory mm*mur does not prevent our 
perception of the heart's sounds : but if the observer be not 
yet accustomed to auscultate, or if the normal or patho- 
logical sounds be feeble or indistinct, he should en<;age his 
patient to breathe as gently as possible, or even to suspend 
his respiration for an instant, when the ear becomes enabled 
to seize much better the phenomena pertaining to the central 
organ of circulation. It is scarcely necessary to say this sus- 
•pension should not be so prolonged as to induce disturbance 
in the movements and sounds of the heart. As in auscul- 
tation of the lungs, the physician should select for himself 
the most convenient position. If he employ the stetho 
scope, he should stand on the left side of his patient . if 
he rely upon his ear, he will sometimes find it preferable 
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to Stand on the right side. May we employ exclusively 
either mediate or immediate auscultation ? The precepts 
already laid down elsewhere on this subject, are applicable 
here, but with certain restrictions. Generally, we may use 
the one or the other method indiiierently ; though with the 
ear, perhaps, wo are enabled to judge better of the grating 
and fiiction sounds, because in these cases a tactile sensa- 
tion is superadded to the acoustic phenomena. The very 
&ct that the area of the stethoscope covers but a limited 
extent, gives to this instrument greater advantage in de- 
termining rigorously the precise seat of a sound, its exact 
limits, the point of its maximum intensity, and, conse- 
quently, deciding whether the lesion exists in the right or left 
heart, in the mitral or aortic valves, etc. Laennec and 
several of his succ^sors preferred the cylinder furnished 
with his obturator. This precaution is not without its 
advantage if we desire to appreciate the impulsion of the 
heart ; because the solid instrument communicates more 
freely the movements impressed nn the thorax by the 
organ, though it does not seem to us to modify the sounds 
in a sufficiently marked degree to justify us in preferring it 
to the ordinary instrument used in auscultation of the res- 
piratory organs. 

The observer should not confine himself to an examina- 
tion of the centre of the precordial region : he should 
explore beyond the ordinary limits assigned to that region, 
with the view of embracing an area of greater nulins. 
Indeed, there are cases in which the stethoscopic signs 
extend beyond the limits traced by pathologists, and change 
their place as does the heart itself even : thus the beat^ 
are sometimes heard more to the right side, owing to an 
efiiuncm in the leit pleura pushing the oi^^ behind the 
5 
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Sternum : at other times, on the contrary, the heart is 
pnshed more to the left, or retained on this side by morbid 
adhesions, from which canse we perceive sounds quite on 
the outside of the nipple, which cannot be heard in the 
precordial region. It is not sufficient to have examined the 
point corresponding with the heart alone : we should apply 
the stethoscope to difierent points in this region successively. 
As the causes of the sounds exist at the same time in both 
•cavities of the organ, we should endeavour to localize the 
point at which they are at their maximum : then, an abnor- 
mal sound being made out, we must endeavour, moreover, 
to determine whether the normal sounds are best heard in 
the right or left heart, in order to arrive exactly at the fact 
whether the pathological phenomenon has its seat in the 
left or the right chamber of the oi^an. As, however, an 
abnormal sound may be produced in the arterial or the 
auricular-ventricular orifices, we should assure ourselves 
whether the natural sounds be not audible above or below 
these points. To this end we should auscultate successively 
from left to right ; and then from below above, and thus 
endeavour to determine if the sound has its maximum in 
one of the four spaces formed by two lines crossing each 
other in the centre of the precordial region. Again, as 
will be seen hereafter, we sometimes have occasion to study 
the sonorous phenomena of the heart, throughout the 
whole extent of the thorax, in order to appreciate properly 
their relative intensity in the difierent points of the chest. 

It should be our aim in this investigation to distinguish 
clearly the sounds of the circulatory system from those 
belonging to the respiratory apparatus, lest we mistake a 
friction sound of the pleura for example, for one of the 
pericardium. This is an important precept, even when wo 
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aascnltate in front at the precordial region, since the heart 
is often overlapped by a lobe of the lung ; and it is neces- 
sary to know how to isolate its appropriate soonds fh>m 
those connected with respiration. After this, they should 
be considered in their several different points of view, and 
stndied successively in their rhythm, character and patho- 
logical modifications. This analysis is not always easy : 
wherefore, the observer should protract his examination so 
as to satisfy himself of the accuracy of his perceptions. 
He should also repeat the exploration several times, and 
on difierent occasions, to assure himself whether the 
acoustic phenomena be permanent or temporary. 

We insist on the necessity of rigorously observing all 
these precepts, because these phenomena are more difficult 
of perception than thoJto of the respiratory apparatus : and 
as they are, besides, less numerous and less precise in their 
morbid signification, this should be an additional motive 
with us for studying them with serious attention. Thus we 
shall obtain from auscultation of the heart, results less 
positive, doubtless, than those furnished us by auscultation 
of the respiratory organs, but which at the same time are 
not possessed of less relative utility ; for, thanks to it, we 
are now enabled to recognize diseases, which formerly were 
scarcely guessed at : but, we repeat it, all our attention is 
indispensable. A neglect of the rules now laid down 
explains how the observer has sometimes erred in taking 
auscultation as his guide : these errors, however, should 
not be imputed to the method, but rather to its false appli- 
cation : fKHi crimen artis quod professoris est. 

Besides, the science created by Laennec is not completed ; 
and auscultation of the heart may yet be enriched by new 
discoveries. The important developments it has under- 
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The first sound is produced at the same time by the 
muscular contractions of the restricles, and the shock com- 
municated to the inferior face of the sigmoid yalres and 
the pulmonary and aortic columns of blood, by the 
action of the auriculo-yentricular valves, and the impulsion 
of the heart's apex against the thorax. 

The second sound \b chiefly due to the action of the sig- 
moid valves, and to the counter shock of the columns of 
blood driven into the aorta and pulmonary artery, against 
the concave surface of these valves. 

$ n. Patholo£io«l Fhenomeaaa. 
In the morbid state, the sounds present various alterations 
in their seat, extent, rhythm and tone: they may also be pre- 
ceded, accompanied, followed or replaced by abnormal 
sounds, 

1. ▲LTXRATIOKS IK SEAT. 

The sounds of the heart are sometimes displaced ; so 
that their maximum no longer corresponds to the points 
we have indicated. These displacements may depend on 
lesions of the heart, of the pericardium, of the large 
vessels, or of the surrounding organs. 

The descent of the two sounds may be due to tumours 
situated at the base of the heart, causing its depression ; or 
to hypertrophy with dilatation of the auricles : their ascent 
may depend upon a pushing upwards of the diaphragm ; 
their lateral displacement may be owing to e£fusions of liquid 
or of gas in the pleural sac ; their displacement backwards, 
to tomoon in the anterior mediastinum. The morbid 
adhesions of the heart to the pericardium, rachitic mal- 
fbrmatioiui of the thorax, and general or partial hypertro- 
phy, may likewise displace them in difeent directions. 
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2. ALTERATIONS IN INTENSITY AND EXTENT. 

In certain circamstances the pulsations of the heaxt are 
perceived in the precordial region only, and even then with 
difficulty, so feeble have they become, and so impefectly are 
they transmitted to the ear. At other times, on the con- 
trary, the sounds are loud and ringing : the ear, elevated at 
the region of the heart by the energetic contraction of the 
organ, perceives very distinctly the two sounds at all points 
of the thorax, and sometimes even at a distance, so great 
has now become their intensity, and so perfect their trans- 
mission. 

A dimimUion in the extent and the force of the sounds may 
d^>end upon atrophy of the heart, upon concentric hyper- 
trophy, upon softening, on a state of local atony or gen- 
eral debility, upon the existence of an effusion in the peri- 
cardium, or upon emphysema of the anterior border of the 
left lung. 

An augmentation in the extent and the force of the sounds 
may depend either upon hypertrophy with dilatation of the 
chambers of the heart, upon induration of the muscular 
tissue of its parietes, upon nervous palpitations or a state 
of general morbid excitability, and also on alterations of 
contiguous organs, -such as pulmonary hepatization, tuber- 
cles, etc. 

3. ALTERATIONS IN RHYTHM. 

To say nothing of the febrile state, in which the frequency 
of the pulsations may increase to one hundred and forty or 
one hundred and fifty per minute, there are certain grave 
afi^tions of the heart in which they exceed this number, 
and they become sometimes so harried that it is impossible 
to count them. The retardation of the heart's pulsations. 
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the number of which may descend as low as thirty, twenty, 
or even sixteen, is generally dependent npon disease of the 
cranio-spinal axis, and the action of digitalis. It has like- 
wise been observed associated with alterations of the aortic 
orifice, and, sometimes, with softening and fatty degenera- 
tion of the heart. 

The order of succession in the heart's beats may be dis- 
turbed in very different manners. Sometimes they become 
alternately increased or diminished in number : at others, 
they undergo an arrest, the duration of which is equivalent 
to one entire pulsation ; this constitutes an intermission : 
these disorders have not of themselves a very precise mor- 
bid signification. At other times, however, the irregularity 
is such, that the beats, confused and tumultuous, no longer 
preserve any measure whatever, and this fact, when it is 
permanent, affords strong oidence of various organic 
lesions of the heart, prominent among which is stricture of 
the mitral orifice. 

Sometimes, again, the disturbance is limited to only one 
of the elements of the heart's pnlsation : thus one of the 
pauses (ordinarily the long) is more prolonged; and this 
may depend upon an obstacle to the entrance of the blood 
into the ventricle, when, for example, there is auricnio- 
ventricular stricture ; or else upon prolongation of one of 
the sounds (ordinarily the first), as is obscn'cd in CMcn of 
hypertrophy, with strifture of the arterial orifices. 

As to the number of the sounds, sometimes we hare but a 
single one present ; as when the fir?t is so prolonged as to 
cover the second, which is never observed except when it is 
transformed into an aboormal sound : sometimes, on the 
other h«id, we hear three sounds, a phenomenon thin which 
has been observed in some easc^ of stricture of the orifices * 
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it has also been referred to an additional sound caused by 
an hypertrophied auricle, whose contractions are without 
sound in the normal state : a doubling of the second sound 
has also been heard towards the end of some cases of peri- 
carditis. The formation of fovtr sounds likewise allies 
itself to certain organic affections, with stricture of the 
orifices. Finally, these triple and quadruple sounds are 
ascribable commonly to a defect of syncronism in the moye- 
ments of the right and left chambers of the heart, and, 
oftener still, to the addition of abnormal sounds. 

4. ALTERATIONS IN CHABACTER. 

The sounds of the heart undergo various modifications 
relative to their tone : they may be either sharper or duller 
than in the natural state. The sharp sounds may be 
referred to a thinning of the walls of the heart ; whilst the 
dull announce, on the contrary, thickening of the valves, 
and, oftener still, hypertrophy of the parietes of the organ. 

The dry, harsh sounds coincide sometimes with a certain 
degree of thickening and rigidity of the valves : the hoarse 
and muffled appear to be referable, on the contrary, to a 
state of sofixiess or sweUing of these same membraneous 



The metalUc tone {metallic tinkle of the heart) may depend 
upon nervous palpitations, or a gaseous distention of the 
stomach. It is sometimes allied to induration of the ven- 
tricular parietes, and, in some very rare cases, it may be 
due to pneumo-thorax. 

Besides the changes now enumerated, the sounds of the 
heart may lose their distinctness, and assume a slight 
blowing or giating character. These alterations indicates 
the first degree of various lesions of the valves and orifices. 
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72 . BLOWING sounds: 

whose existence at a more advanced period will be reveale< 
by abnormal sounds. 

5. ABNOBMAX. SOUNDS OF THE HEART. 

Abnormal sounds, namely, those of which there exists m 
traces in the physiological state, are divided into tW4 
groups : the blowing sounds, produced in the cavities of tb 
heart ; and/nWton sounds formed outside the organ, in dit 
pericardium. 

1st GENUS^souNDS OF blowing. 

We comprise under this term, blowing, properly so called 
oir gentle blowing, grating, filing, sawing, and, finally, tfe 
musical sounds, as whistling, whining, etc. 

A. Sound of Blowing CBbllows Sound or Mub 
mur). — Of all the abnormal sounds this is the commonest 
its very name is its best definition. More or less soft ti 
the ear, it is either single or double, that is to say, it ma; 
be heard during cither the systolic or diastolic action o 
the heart, or with both movements at the same time. 

The blowing sound is heard : 1st. in a large number o; 
organic diseases of the heart, such as strictures of the orifi 
ces, alterations of the valves, (fibrous deposits and vegeta 
tions upon them, insufficiency, etc.), hyperthrophy wit! 
dilatation, endocarditis, etc.; 2d. in diseases with alteration 
of the blood, anoemia, chlorosis, etc.; 3d. in nervous derangt 
ments of the heart, palpitations, etc. 

If the blowing sound is capable of being heard in affec 
tions so numerous and so different, how must wo proceec 
to arrive at its true signification? The problem to Im 
solved is as follows : A sound of cardiac blowing being given 
is it, or is it not, indicative of organic lesion of the heart \ 
In order to decide this first question, we must examiiK 
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saccessirelj the tone, the time with which the sound is 
heard, its persistence, its progress, and, finally, all the con- 
comitant phenomena. 

The sounds of blowing connected with organic disease of 
the heart, sometimes gentle to the ear, are more commonly 
hanh, and resemble grating, filing sounds, etc. On the 
contrary, the blowing, not dependent on such lesions, is 
almost always very soft. The former may be present either 
with the first or second sound of the heart ; the latter is al- 
ways confined to the first sound, and is never heard with 
the second. The former, again, is permanent, lasting for 
months or years ; the latter intermittent and transitory. In 
the course of time, and in proportion as the lesions of the 
orifices become more serious and more deeply seated, the first 
undergoes gradual transformation from a gentle blowing 
to the musical sounds : the latter constantly preser^-es its 
character of softness, whatever the modification in its in- 
tensity. 

Finally, the former are accompanied by local and gen- 
eral symptoms characteristic of an affection of the heart 
(dulness on percussion, purring tremors, irregularities in 
the pulse, considerable oedema of the lower extremities): 
whereas, none of these phenomena occur in chlorosis or 
amemia, at least with very marked or durable characters. 

In short, the gentle tone of the blowing, its coincidence 
with the first beat of the heart exclusively, its intermittence 
or its short duration, and the absence of certain grave phe- 
nomena — such, in general, are the characters of the murmur 
which is independent of organic lesion of the heart ; whilst 
the blowing indicative of this grave change is character- 
ized by the opposite characters of harshness, of coincidence 
with both beats of the heart, or with the second of tlieso 
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only, of permanence, and of combination with other morbid 
conditions. 

The existence of an organic leison being admitted, by what 
means shall we ascertain its nature f 

Now, the blowing sounds dependent upon pericarditis, 
hypertrophy, the formation of a clot in the cavities of the 
heart, are accompanied by particular signs, such as bulg- 
ing of the chest and dnlness on percussion at the precor- 
dial region, diminution of the shock, with feebleness and 
distant character of the sounds and of the heart's action 
{pericarditis); dulness on percussion, increase in intensity 
of the sounds and the heart's action (hypertrophy); sudden 
manifestation of the abnormal sound, smallness of the ar- 
terial pulse (formation of dots.) These lesions being dis- 
carded, there remain for our consideration in making up 
the diagnosis, only the diseases of the orifices and the valves, 
which, in regard to their principal eflfects, may be arranged 
in two species, viz. strictwes and insufficiencies. 

How are we to know whether there be stricture or in- 
sufficiency? To respond to this question we most first 
satisfV onrselYes as to the beat to which the abnormal 

m 

sound belongs; determine whether it precede or acoomr 
pany the systofe, or whether it coincide with the diastole 
of the heart : from the data thus obtained we shall be en- 
abled to deduce the mortHd signification of the murmurf by 
pictming before our minds the acts corresponding with 
each of these moTements. Sappo^e the monnor precede 
the first normal soond of the heart. In this case it most 
take place at the moment of contraction of the auricle*, 
and depends opon an obstacle to tbe free passage of the 
blood into the Tcotricles : the pre^sioUe ai«nmcr, then, is 
the imder ^f a sirietmre of the awkulm ivmtriimlar crifieei. 



76 PATHOLOGICAL SIGNIFICATIONS 

Does the munnnr coincide with the first sound ? In this 
case it corresponds with the systole of the ventricles, and 
may be due either to an obstacle that impedes the direct 
course of the blood through the aortic or pulmonary open- 
ings, or to a certain morbid condition that facilitates the 
reflux of this blood into the auricles : the systolic murmWf 
then, indicates — either a stricture of the arterial or^ces, or an 
insufficiency of the auriculo-ventricular openings, 

Finally: is it with the second sound the murmur is 
heard? Then it corresponds with the diastole of the 
heart, and, in the immense majority cases, recognizes as 
its cause a regurgitation of blood into the yentricles : oou' 
sequently, the diastolic murmur almost always indicates an 
insufficiency of the sigmoid valves. 

Where any doubt exists as to the correctness of our 
diagnosis, more especially with reference to the murmur 
with the first sound, the exact determination of the diseasea 
orifice will indicate the character of the lesion in question. If, 
for example, wo localize an arterial orifice as the seat of 
lesion in a case where the murmur takes the place of the 
first sound of the heart, we shall have as a consequence 
arterial stricture as our diagnosis. 

Our diagnosis will be aided also by the consideration of 
the point at which is heard the maximum intensity of the 
blowing sound, and by the fact as to whether this propa- 
gates itself in the large vessels, or whether it be confined ex- 
clusively to the region of the heart. In fact, the blowing re- 
sulting from lesion of the sigmoid valves, has its maximum 
of intensity above the nipple at the base of the heart, and may 
be propagated to the large arteries ; whilst that due to al- 
teration of the auricnlo-ventricular valves, has its maxi- 
mum intensity below the nipple, nearer to the point of the 
heart, and is not propagated to the large arterial trunks. 
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Accordingly f if a murmuTy during the first sound, have its 
maximum intensity at the base of the heart, and is propagcUed 
to the large arteries, it is the indication of arterial stricture. 
This same murmur, with the first sound, and having its maxi- 
mum at the apex of the organ, without propagation in the 
large arterial trunks, indicates an auriculo-ventricular in- 
sufficiency. 

It is well to recall the fact that, whilst it is, generally 
speaking, quite easy to recognize a murmur as allied to the 
first movement of the heart, it is sometimes quite difficult, 
nevertheless, to say with certainty whether this same mur- 
mur precedes, accompanies or immediately succeeds the 
systole. In this strait, we must, in order to judge of the 
value of the sign, endeavour to ascertain whether it be pro- 
pagated to the aorta, or is circumscribed to the precordial 
region. In the first cose, it indicates a lesion of the aortic 
orifice, wliich is always a stricture : in the second, this 
murmur with tJte first sound signifies an alteration of the 
auriculo-ventricular orifice, which may be either a stricture 
or an insufficiency. 

As to blowing with the second sound, as this is heard more 
constantly on a line with the arterial orifices, and scarcely 
ever on that of the auriculo-ventricular openings, we are 
justified, from the sole fiict of its presence, in diagnosing 
an alteration of the sigmoid valves; and if it be discovered 
farther that it propagates itself in the large arteries, there is 
no longer room to doulit that the leison in question is m 
fact arterial insufficiency. It follows, that the diastolic 
mnrmur is very rarely the indication of an aunculo^en- 
tricular stricture, which last lesion is more easily recogni- 
zable, MB we have already aaid, by the presence of a pre- 
•ystolic mormar. 
6 
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After having determined the particnlar orifice diseased, 
and the nature of the lesion efiecting it, nothing farther re- 
mains hat to decide whether the alteration hdongs to the right 
heart, or to the left. We arriye at the solution of this prob- 
lem by the examination of the rdative seat of the abnormal 
sound on one side of the heart, and a comparison of this 
with the normal sounds on the other. We know that the 
conditions capable of producing the murmur may exist on 
both sides, and that one of the two sounds may be altered in 
the left heart and remain unchanged in the right, and 
vice verm. Accordingly, if we hear at any point of the 
left side, the maximum of an abnormal sound, whilst, on 
approaching our ear to the right we discover the natural 
sound, we must conclude that the lesion and the blowing 
revealing it belong to the left heart and vice v&rsa. Be- 
sides, the diagnosis of affections of the left cavities is 
chiefly confirmed by the existence of alterations in the 
pulse ; and that of afiections of the right cavities, by dis- 
turbance of the circulation in the large veins, more par- 
ticularly the jugulars. 

Hitherto we have supposed the existence o( a single mur- 
mur at the precordial region : let us now suppose it is 
double. A double blowing sound may be dependent upon 
the four following conditions : 1st. Arterial stricture and 
insufficiency; 2d. Auriculo-ventricular insufficiency and 
stricture ; 3d. Stricture of the two orifices, arterial and an- 
ricnlo-ventricular; 4th. Insufficiency of the two orifices. 

The same considerations derived from the seat of the 
blowing, from its propagation, etc., serve also to determine 
here the lesion with which we have to deal. 

Let us add, moreover, that the four complex leisons just 
enumerated are not all equally common, and that di S ase 
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of the yalTes determimiig their strictme, (such m thicken- 
ing and indontion of these membraneons flaps) are often 
of a natnrecapable of causing their insoffidencj also. We 
mnst theR^bre conclude firom this, that a doiMe tound of 
bhwing is generalhf a more pontive sign of double lesion of a 
siagle orifice^ than of two lesions, one situated at the ar- 
terial, the other at the auriculo-yentricular orifice. 

And as anriculo-Tentricnlar stricture frequently exists 
without blowing, it follows, that a double abnormal sound, 
considered independently of the other elements of the 
diagnosis, indicates rather arterial stricture and insuffi- 
dencj, than any of the other three combined alterations : 
moreoTer, since disease of the ralyes are much more fire- 
qnent on the left than the right side, a doMe bellows 
sound announces ordinarily a stricture of the aortic orifice 
with insufficient of the sigmoid valves, 

B. Sounds of Gratixo, Filing, Sawing. — These 
abnonnal sounds, of which their names eren affi>rd a pretty 
ooirect notion, most commonly supplant the first sound of 
the heart They are sometimes double, and occasionally 
mask the second sound as well as the firsL They are 
ordinarily permanent, never disappearing when once they 
become well established. It is more common, on the con* 
tnuy, to find them transformed later into the musical 
sounds. They are almost always accompanied with a sen- 
sible tremor, which is closely analogous to the sensation 
couTeyed to the hand when resting on the back of a cat 
whilst purring. 

These sounds indicate almost constandy organic alterations 
of the orifices of the heart, and morefrequaitly strictwres than 
immffideneies. Their character of harshness indicates in 
fsoflnd ft gieater degree of firiction, and oooMqnently, 
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lesions more pronounced than those of which the simple 
blowing sounds are the indices : these lesions are, ordi- 
narily, cartilaginous, osseous or calcareous deposits. 

C. Musical Sounds: whistling, whining. — In 
reality, these are not sounds in the sense in which we have 
used this term, but true musical tones like those we make 
when we whistle, or similar to the cooing of a dove, or the 
sibilant rale of bronchitis. 

According to M. Bouillaud, these phenomena are noth- 
ing more than the most elevated degree, the highest pitch 
of the common blowing sound, and they presuppose in 
their extreme degree, nearly the same physical condition. 
In fact, th^ are found to be associated mth deep-seated 
lesions of the valves, and principally mth great constriction 
of the aortic orijice, dependent upon osseous degeneration of 
the semi-lunar valves, or calcareous deposits upon these. 

In some rare cases of alterations in the blood, such as 
occur in chlorosis, this musical whistling has been ob- 
served, and is totally independent of any organic lesion of 
the heart ; but this afiection would tend rather to impart to 
the cardiac murmur the sibilant character, especially if it 
be developed in the course of a valvular lesion. This same 
whistling has occasionally been observed also in simple 
hypertrophy of the organ, with dilatation of the ventricu- 
lar cavities. 

2d. GENUS.— Friction Sounds. 

Pericardial friction. — Under the generic name of 
pericardial friction sounds, we classify several phenomena 
which bear a close analogy to the several varieties of pleu- 
ritic friction, and which are the result of similar anatomi- 
cal conditions. Thus, we distinguish the gentle friction or 
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rustling ; the harsh friction or crackling, which is closely 
analogous to the sound of grating ; the sound of new ledtheTf 
which is like the creaking of a new sole under the move- 
ments of the foot ; and the nupmg sound, a still harsher 
species of friction, analogous to that caused by two dense 
and solid membranes rubbing against one another. The 
friction sound indicates the existence 0/ pericarditis with fal»$ 
membranes, and but a small quantity 0/ liquid f or thepres* 
ence on the anterior face of the heart of certain consetmtive 
alterations. 

The rusding sound denotes that the pscudo-mombrano* 
ous exudation is recent, thin, and of very nearly uniform 
surface. Ilarsh friction announces that the false mem- 
branes are thicker, reticulated, uneven and rough. The 
new leather sound indicates generally that these same false 
membranes are older, firmer, more resistent, and elastic* 
Finally, the rasping sound is def.endcnt ufion the forma- 
tion of morbid products harder than psen/lo-membrane*, 
such as cartilaginous or osseus plates in the false tntsnu 
branes, layers of osseo-calcareous matter deveU/p&l in the 
parietal ficricardinm, or solid concretions k^flger] in the 
fibies of the heart, and caujping pn>tal»ermnces angler the 
membrane enveloping thiii organ. 
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If we find in ancient aatbon trac^ of aoA^iHiUj^/ni ft* 
appUed to xbt ftlttM, tb^rv i* not <rr«n an M}\u*um UfHitM 
Mpf!bct}/ie to thft TftA^rnUr •j^u^m. It n to IjsifMt*^, we 
are fwletced tffr Ht^ f»T*t rwf ymeoftt of tH« ^>nkrx^ f4 iJ^a 
sdenre of 4<«t}-y>4/^^ ; ^/vt fce yArtUiA tmt * Urm m*\j 'A 
tbe moft yam^zufXA i^^tss^Mt/stA furuiAtA hf tist ^t/UifM. 
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It was onl J at a period nearer our own days that this 
stnd J began to receive new developments, and for these it 
is especially indebted to M M. Bonilland and Andral. 
Later, M. Yemois (1) published an excellent monograph 
upon the subject, which was followed by the researches of 
M M. Beau (2) and LaHarpe (3). Finally the labors of 
Doctors Ward (4) and Hope (5), and, more recently* 
tiiose of M M. Aran (6) and Monneret (7) have shed new 
light upon the auscultation of the vascular system, by de* 
termining with greater accuracy the true seat of the so- 
called chhroHc sounds. 

Partionl«r Bule«. 

The mode of procedure varies a little according as we 
wish to auscultate the aorta, the arteries or the veins, 
either of the neck or of the members. For the examina- 
tion of the ascending aorta we have recourse indifferently 
to immediate or mediate auscultation ; the ear being bet- 
ter adapted in that of the descending aorta, which we ex- 
amine at the median line of the back. For the abdomi- 
nal aorta, the stethoscope is preferable : it alone should be 
used also in the examination of the arteries and veins of 
the neck, as well as the vessels of the extremities. When 
we practice mediate auscultation, it matters little whether 
or not the stethoscope be famished with the obturator : in 

(1) JPtudet pJvytiologiqtiet €t eliniqvM dea brwUa dea arUrtt; 
ihMet 06 ParU, 1887, no : 478. 

(2) Reeherchea aur U» ea/uaea dea hruita anormatM dea arUrea; 
Areh,oin, de Mid.. 1888, t.i,et 1845, t viii, 

(8) ^auvellea reeherohea aur le brutt de aovffUA dea artirea. 
{Old,, 1888, 1. i*i.) 

(4) Medical Gaaette, «. ckb. p. 7. 

(5) Oper, ett.^ p. 109. 

(6) Arek. Oin. de Mid., 1848, t. ii. 

i7) Etwdea wr lea bruiia wiaoviairea et oardiaquea. ( Unian 
Jf^ioofo 1849, p. 499.) 
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our judgment it seems rarely necesiiary. To obviate the 
compression produced by the application of the ordinary 
cylinder to an artery, M. Vemois has proposed "to hollow 
it out at two diametrically opposite points of its circum- 
ference, in order to adapt it to the reception of the vessel 
under examination." 

In the practice of vascular auscultation, certain ])08itionM 
are more convenient than others. Whilst the descondinp^ 
aorta is being examined, the patient should generally be 
seated, his back slightly bent forward. The dorsal dccu- 
Iritus is to be preferred for the aH(«nding portion and the 
arch, and is indispensable in the examination of the ab- 
dominal aorta, especially as it favors the flexion of the 
knees, and thus relaxes the anterior abdominal walls. 

In the examination of the vessels of the nerrk, we may 
caoie our patient to stand upright, though it is 1/etter that 
be be lying on his back, with Win lieail slightly elevated, 
because it will be more easy to bcqi him in a flxi^l fir^- 
tttion by this means, and, in tlie examination of tlio two 
fides, give him a perfectly nymmntneid ]f(mitifm, Tim 
also, should be slightly stret^rbed, the chin elevated a 
i, and the &ce moderately inclines] tty the side of»fir>«ed 
to that under examination. li the hes'l lie for/ mwh }ft^t 
badLward or to tlie side, an ex4ai((^«;rat^] umAum t4 tlie tvet' 
mttkelei» reiiaitA, whir-h mav ^haf>ire tlie nature of ih*- 



The dovaal decrobitiM ii Vtkfiwh^ m//re «nit*f4e (fft ex- 
pp*«^ the veasela of the liml^ : if w^ examine t^^e 
mckial or taditi artehea, the arm sbc/ald li^ iKtamM » 
abort 4ammut3t tnfsm the tnmk ; tf it he the ^mraJ Mtvsn^, 
ibe iafefior meaalMr sb^M ^ half lUmeH, tl^ thisrh 
tHit^tdf tMmnmA^ mmA tb« extendi sMe t4 ibe kae* *m^ 
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ported by a pillow, so that the limb may remain immov- 
able without muscular exertion. The examination of the 
popliteal arteries requires the patient to be lying on his 
belly, and that the limb be slightly supported by a pillow, 
so as to obviate too great a tension of the ham, which 
might cause an alteration in the sounds. 

The part to be auscultated should generally be un- 
covered, as in the case of the vessels of the neck, the arm, 
and the ham, etc.; and covei-ed with but a thin garment 
when it is the aorta or the cniral artery of a female we de- 
sire to examine. 

The physician, in the examination of the diflferent por- 
tions of the aorta, may place himself indifferently eith^ 
on the right or the left of his patient. For the arteries or 
the veins of the neck and the members, he will usually find 
the side corresponding with the vessel the most convenient 
for him. As, moreover, the sounds are very variable and 
very transitory often, h^ will so graduate the pressure of 
the stethoscope as that the sounds he shall have once heaid 
and then lost be discovered again, recollecting, however, 
that, generally speaking, the pressure should be but mod- 
erate, in order to avoid a partial narrowing of the calibre 
of the vessel, and, consequently, the production of an arti- 
ficial sound. 

He should auscultate both sides, moreover, and com- 
pare the results obtained from this double examination, 
which comparison often is not without benefit in enabling 
him to decide whether the sound depends on a local lesion, 
or whether it is connected with an alteration of the blood, 
or an organic disease of the heart. It is scarcely neces- 
lary to say, that he should endeavour to have both sides of 
his patient in identically the same conditions, both as re- 
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gards the position of the nock and the member, as well as 
the application of the stethoscope — its perpendicular di- 
rection with reference to the artery examined, and the 
degree of pressure exerted upon it. 

A very necessary precaution in the examination of the 
carotids and jugulars, is, to have care that the cylinder be 
not directed towards the laryngo-tracheal tube. For the 
carotids, the stethoscope should be applied above the clavi- 
cle, between the two inferior portions of the stemo-mas- 
toid muscle, or, above this point, between the internal bor- 
der of this muscle and the larynx. For the jugular veins, 
the instrument should be placed immediately outside the 
external fasciculus of this same muscle, in the supra-clavi- 
cular triangle : it is in this last point, also, we must look 
for the phenomena furnished by the sub-clavian vessels. 
Finally, for the other portions of the vascular system, we 
must be guided by our anatomical acquaintance with the 
courses of the several vessels, in the selection of the proper 
place to apply the stethoscope. Let us state before clos- 
ing, that, in the auscultation of the aorta and the vessels of 
the neck, it is proper to engage the patient to breathe as 
gently as possible, or even to suspend, sometimes, mo- 
mentarily, his breath, to obviate the masking of the vascu- 
lar sounds by the murmur arising from the passage of air 
into the air-passages, or the simulating of sounds foreign 
to the circulation. 

Under this head we shall study in turn the sounds fm*- 
nished by the (wrtat the arteries and the veins. In the 
normal state we hear along the course of the thoracic aorta 
two sounds which the ear is incapable of distinguishing 
from those of the heart : whereas, along that of the ventral 
aorta we perceive but a single sound corresponding with 
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the diastole of the vessel. In the arteries near the heart 
the same two sonnds are heard ; whilst in those more dis- 
tant from this oigan, hut one is audible, and it becomes 
less so in proportion as we examine at a distance from the 
central organ of circnlation. Finally, the weins oiler no 
trace of sound whatever, appreciable by the ear. 

In the pathological state, abnormal sounds are heard in 
both these portions of the vascular sjrstem. 

1. AORTIC SOUNDS. 

Diseases of the aorta sometimes reveal themselves by a 
single sound, made up of the sound of blowing, rasping and 
sawing combined, or by a rustling sound more or less pro- 
longed ; sometimes by a double sound analagous to that of 
the heart, or double blowing ; or, finally, by a clacking pre- 
ceded or followed by a blowing sound. Of these sounds, 
the former are due to the transmission of the sounds formed 
in the heart ; the latter are peculiar to the aorta itself when 
in certain diseased states. 

Generally, the morbid sounds aro double over the thoracic 
aorta, and simple in that portion of the vessel within the 
abdomen. They may indicate numerous lesions either at 
the orifice itself of the aorta, such as stricture or insuffi- 
ciency ; or of the interior of the vessel, as cartilaginous or 
pseudo-membraneous deposits, osseo-calcareous incrusta- 
tions, erosions of the internal membrane, stricture, dilata- 
tions, aneurisms in form of a pouch, and varicose aneu- 
risms. 

The signs of stricture and insufficiency of the aortic 
orifice having been already given, let us only recall here the 
phenomena that characterise the diseases of the vessel itself. 

A rude murmur, or the grating sound, perceived exclu- 
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sively along the track of the aorta, and for a considerable 
distance, reveals the existence on the internal surface of the 
vessel, of rugosities dependent upon recently formed false 
membranes, if there be fever accompanying it ; whilst the 
same sign, in the absence of fever, points to cartilaginous 
or calcareous deposites, especially if the patient be aged 
and has ossification of the radial artery. A gentle mur- 
mur perceptible along the whole course of the thoracic 
aorta, indicates ddoro-ancemia, especially if it coincide with 
a similar sound in the vessels of the neck. This same 
sign limited to a small extent of the aorta, should lead us to 
twpect the existence of loccU ttricture of the vessel, espe- 
cially if there be energetic pulsations in the vessels given 
off above the constricted point. 

A blowing or grating sound with the first beat, behind 
the sternum, with dulness on percussion at the same point, 
and the purring sensation communicated to the hand, indi- 
cates dilatation of the ascending aorta ; and if this sign be 
followed by blowing with the second beat, we may conclude 
moreover that there is insufficiency of the aortic valves. 

A sty^tolic blowing and a diastolic murmur, the sounds of 
the heart itself remaining normal, renders probable the 
existence of a pouch-like aneuritm, into which the blood 
enters and escapes with a sound perceptible to the ear. 
The diagnosis here is rendered more certain, if, added to the 
stethoeoofnc ph^iomena, there be dulness on percussion, 
the vibratory tremor and increased impulse ; and, posi- 
tively so, if a pulsating tumour present itself at the same 
point. 

A double clacking sound analagons to the double sound 
of the hearty having its maximum of intensity on a level 
with a tamonr agitated by movements of expansion less 
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mariced, saggeste the idea of an aneurismal aac JUled with 
dots. Finally, an intense, prolonged mnnniir perceired 
independently of the sonnds of the heart, at one of the 
points where the aorta is in relationship with the venous 
system, announces the existence of a varicose aneurism oj 
the aorta. 

In the abdominal aorta, the same morbid sounds just 
enumerated (generally simple), such as a single exag- 
gerated beat, blowing or grating sound, a murmur, etc., 
afford a similar pathological signification, according as 
they coincide with the other phenomena above mentioned. 

Finally, we observe sometimes in the abdominal aorta 
an exaggeration of its normal pulse, without the existence 
of any material lesion : this sign reveals the morbid state 
designated by Laennec under the name of palpitations of 
the aorta. 

VASCULAB SOUNDS. 

It has been seen that, in the physiological state, the 
arteries' near the heart are found to give out two sounds, 
whilst those more remote from this organ produce but one, 
which is the true arterial sound. In the patholog^al state, 
we sometimes find in the carotids and sub-clavian arteries 
several of the cardiac sounds, whose origin exists at the dis- 
eased orifices of the central organ. Thus, the gentle or rude 
blowing dependent upon aortic stricture, will transmit the 
same characters of sound to the carotid at the moment of dias- 
tole ; and, in the same manner, the blowing sound indica- 
tive of insufficiency of the sigmoid valves of the aorta, 
will be reflected along the carotids at the moment of systole 
of the heart. The greater part of the abnormal sounds 
formed in the ascending thoracic aorta, may also be heard, 
more or loss marked, and of the same character, in the 
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vessels which spring from the arch of that vessel. 
Thus the soond which passes in an aortic anenrism is prop- 
agated to a greater or less distance in the carotid and sub- 
clavian arteries. Bat these are mere phenomena of trans- 
mission, and we recognise the nature and the origin of 
these sounds, by the fact that they . have their maximum 
intensity either at the base of the heart, or at a point in the 
course of the aorta. 

The study of these pathological sounds transmitted to 
the carotids serves principally to complete that of the 
abnormal sounds of the heart : it aids us in fixing the 
proper value to these last as producing causes, and con- 
sequently, in discovering the orifice which is the seat of the 
anatomical lesion, rather than in localizing the existenc 
of alterations belonging properly to the arteries themselves. 
The propagation of these sounds, in combination with the 
pulsations perceptible to the touch, infonns us moreover that 
the vessels are not obliterated at their origin, iind that the 
circulation, therefore, goes on there projKjrly. 

Independently of these phenomena of transmisnion, 
there are other sounds, however, which have their origin in 
die vessels themselves ; and in applying the stethoscope 
along their track, we may sometimes perceive a Uowing 
mntnd, sometimes a rasping sounds or else a prolonged fre- 
Mor, renewing itself with each systolic movement of the 
heart. At other times, and princifmlly in the vessels of 
the neck, we hear a dull, diffused sound {nmpU wntinuous 
mumntr); sometimes this is accompanied with sonorous re- 
ioforceinents at each arterial diastole {double fjhwing to tmd, 
or else mosieal soonds either isolated or mixed with the pre- 
ceding mormon {blowing munds). 

Of these pheDomena, lonie, intermhteot in form, we 
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prodaced in the arteries more particolarl j ; the others, 
more continuous, hare their seat, partly at least, in the 
veins. We shall describe the first under the name of arte- 
rial sounds, and the second under the denomination of 
venous and mixed vascidar sounds. 

ARTERIAL SOUKDS. 

A. Arterial Sounds. — We hear along the track of 
arteries, sometimes an intermittent blowing sound, gentle to 
the ear, coinciding with the diastolic movement of the 
vessel, and perceived often over several arteries at the same 
time, bat more frequently over the carotids, and of these 
the right rather than the left. Sometimes the blowing is 
harsher : it is a true grating blowing, more rarely diffused, 
and ordinarily accompanied with a purring tremor sensi- 
ble to the hand. At other times it is a murmur more pro- 
longed, acute, commonly limited, and coinciding also with 
a manifest vibratory tremor. 

In general, the louder, ruder and more circumscribed 
those 80unds,the more certainly they announce organic legions 
of the artery, such as stricture of its cavity, inequality of 
its internal surface, aneurismal dilatations, compressions 
by tumours : the continuous murmur is found associated 
more particularly with varicose aneurisms. The softer and 
more diffused they are, on the contrary, the more certainly 
they indicate disorder of the entire economy, a disease of 
the blood, and particularly chlorosis and mnoania, 

B. Venous and Mixed Vascular Sounds. — The 
sounds which we reunite under this title are generally con- 
tinuous, and ofSsr various shades of tone and character. 
Sometimes, it is an obscure, diffused murmur, similar to 
that heard by applying the ear to a lai^ge conch shell 
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{simple continuous murmur). Sometimes it is a more in- 
tense murmor, continuous as the preceding, but reinforced 
at each systole of the heart, and which communicates the 
sensation of two currents pursuing opposite directions 
(hlovnng with a double current). Closely analagous to the 
sound emitted by a blacksmith's bellows, it becomes some- 
times sonorous in character, and then simulates the noise 
of a humming top, (known in French as a diaUe : hence 
the appellation given this sound — hruit de diaUe). At 
other times, finally, we hear either alone, or combined 
with one of the two preceding varieties of sound, a sibilant 
and musical sound, formed by a succession of notes vari- 
ously modulated, and which have been compared to the 
resonance of a tuning-fork, or to the vibrations of a me- 
tallic chord (musical sound, chant of the arteries). 

These three varieties of sound are very variable in their 
intensity and their characters. They become modified, 
increased, diminished by the slightest tension of the parts, 
or by compression of the stethoscope. They are princi- 
pally observed in the large vessels of the neck, more on 
the right side than on the left, and are much more com- 
monly met with in women than in men. 

These vascular sounds are almost exclusively dependent 
upon diseases of the blood : they constitute the most cer- 
tain indication of advanced chlorosis and anaemia with great 
diminution of the Hood globules. 



CHAPTER THIRD. 



AUSOCXIiTATION AS AFFIiIED TO PBEQ- 

N ANGST. 

In the year 1818, M. Mayor, of Geneva, announced 
that we might hear through the abdominal parietes, the 
pulsations of the foetal heart : this was the first step in the 
application of stethoscopy to the study of the phenomena 
of gestation. But this valuable observation remained un- 
improved until M. de Kergaradec published, in 1822, the first 
work which had then appeared on auscultation as applied to 
pregnancy, and pointed out two phenomena constituting the 
most certain signs of gestation. 

Since then, this new application of Laennec's discovery 
has given rise to numerous researches and important works 
in Germany, France and England. Among these we must 
distinguish the researches of Ulsamer (1), those of Ritgen 
(1825), the memoir of Bodson and the report of M. Paul 
Dubois to the Academy of Medicine (December 1831), the 
works of M M. Kennedy, Hohl, Jacquemier, Stolz, 
Nsegele, father and son, Carriere, Hope, Cazeaux, Dcvil- 
liors, Jr., and Chailly Honore. Finally, M. Depaul, who, 
in his thesis (2), has dwelt especially upon the stethoscopic 
indications as a means of recognizing the presentation and 
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lilt poiitioiis of Am fistoi, pabliriMd, ia 1847, a **eoiiipUte 
JWralMe on ObtUbicd Auaemitaiion/* to which we emm&i 
do better thaa refer oar readert, ae well ftnr tha biUi»- 
gnphj of the sabieet, ae for informatHm npon the moit 
importaBt qneetknis relatiBg to tfaia mUmatiag bnuidi af 



BvUM. — ^The greater part of the precepti relattre to 
aaecaltatioD of the abdonaen, are applicable here ; and to 
dieie we hare bat a km words to add. Thoff, the female 
•hoald be plaeed in a eymnietrical position ; iihc ghoold be 
on her back rather than seated or atanding, and her iagf 
ihonld be slightly bent, in order to relax the ahdomiiial 
masdes, and thas admit of tbdr being pmifled down and 
hiovght m contact with the ntems. 8oniecimea the tmak 
•hanid be indiaed to one side or the other, in oider to aa- 
aare oarsclrea whether the soonds be profiagated towards 
Am flaac8, and peiaist or become modified br the alterad 
poaitioa of the woaib : sometiaies again it sfacNild be in- 
alined forward, so as to withdnnr the a r ta ri cs of tfie pelris 
ftoBi the pmsiae exerrssed apoa them hj the otems. 

The pbjsiciaa should selert a cowTenieiiC posicioB iw 
hiaisetf, and, whilst he aajvcaltatea, he will do well to fed 
tha pake of bis patient, la onkw the more eaailj to ^atiify 
fahnadf as to the iHatioa b et w ec a the oserine noaads aod 
tha cimilatioo of the BMHher. He mar ase his ear for the 
detodSoa of thist soonds, hat generallT, the stothoaropa 
wffl ha niLJaahh for the stodv of their fhmrtur, for H 
fociKtans their isolation Irvym those prr>dm*«d in the neigh- 
haribaod, aaid enables Ima to Ihi more acmratelT their 

msocimom munmtw : besid«^, with the in- 

Marertha 
7 
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As the soands of pregnancj are ordinarily of slif^ht in- 
tensity only, often very circumscribed, variable in their seat, 
and always difficult of detection by the ear but little prac- 
tised, their study demands a great deal of attention and 
perfect silence : the examination should be prolonged, re- 
peated at difteront intervals, and the observer should ex- 
plore successively all points of the abdomen. The com- 
mon stethoscope suffices for this purpose, and there is sel 
dom occasion for employing with advantage the curved in- 
strument of M. Nauche {metroscope) designed to be intro- 
duced into the vagina, in order to examine the inferior 
segment of the uterus. 

Stbthosoopio Phenomena. — When we examine a 
woman who has passed the first half of gestation, we hear 
several sounds, one of which is evidently associated with 
the circulation of the mother {uterine blowing)^ whilst the 
others are dependent upon the circulation of the foetus 
double pulsations) t or on its movements in the womb 
{sounds of displacement ofthefastus). Besides these sounds, 
which are generally admitted and easy of detection, there 
is another more rare, much more difficult to confirm, and 
which was firnt pointed out by Dr. Kennedy, and described 
since by M. Nasgele, Jr., under the name of umbilical 
sov^ffie, and by M. Depaul us fasted soi{^e. This sound is con- 
stituted either by a simple pulsation, or by a pulsation 
with blowing : it is synchronous with the double pulsations 
of the fcetal heart, but it is heard independent ot these lat- 
ter and appears to take place in the umbilical cord itself. 
Indeed, it has been especially observed in cases of twisting 
of the cord around the neck of the foetus,' or in pro- 
cidentia of this vascular trunk, or even its compression 
between the back of the child and the uterine walls. 
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Ftnallj, Dr. Stoltz, of Strasburg, has pointed out another 
•ound, which consists "in a dull and irregular whizzing, 
like the sound of fermentation/' He has observed it in 
•eyeral women carrying dead children, and is disposed to 
attribute it to decomposition of the foetus in the waters of 
the amnios. But other observers have failed to find this 
phenomenon. Without saying more of these exceptional 
sounds, we shall now pass to those of real value in the 
diagnosis of pregnancy. 



DIVISION OF THE SUBJECT. 

In the pregnant woman, when the first half of gestdtion 
is passed, several sounds may be heard, of which one is 
connected with the maternal circulation (the uterine blow- 
ing)f whilst the others are dependent upon the foetus, and 
•re caused either by the pulsations of the foetal heart 
{sounds of the fcual heart) ^ or by its movements in the 
womb (sounds of displacement of the foetus). Sometimes 
•gain we perceive a blowing sound synchronous with the 
foBtal pulse, which seems to pass in the cord when this 
▼•scalar trunk becomes twisted around the neck of the 
fodtos, or simply compressed between the back of the in- 
fimt and the uterine walls (umbilical blowing). This last 
•oond is much more rare and much less important than 
the preceding phenomena. 

A. Thb Uterine B trowing Sound is soft, synchro- 
noiu with the pulse of the mother, more or less prolonged, 
of ft tone sometimes sonorous, sometimes more acute, and 
lometimes slightly musical even. It is ordinarily heard 
towftrds the inguinal region, though it is movable, and if 
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present or absent witliout any fixed law. It oommottl^r 
makes its appearance towards the foorth month, and after 
the fifth is rarely wanting. 

As the uterine blowing is almost a constant phenomenon 
in pregnancy and very rare in o^her conditiona, it is a vevy 
probable, though not certain, sign of gestation; but ts 
also it is wanting in some cases, its absence is not saffioiant 
to exclude the idea of pregnancy. 

B. Sounds Resulting from thb Movbmbnts of 
THE FcETUs. — Sometimes this is a sort of shock, either 
single or repeated ; sometimes a slow and prolonged friction 
sound, communicating the sensation of a body changing 
its position. These phenomena commonly b^in to be 
perceptible towards the fourth month, and when they are 
very manifest announce with certainty the presence of a 
living foetus. 

C. Sounds of the Foetal Heart. — These are dctaMe 
beats, similar to those perceived in auscultating a new-bom 
child. They begin to be heard towards the fifth month, and 
at first are feeble ; they then gradually increase in force, and 
are repeated fix)m 130 to 140 times in the minute. Their 
frequency and their intensity also undergo momentary vari- 
ations independent of the maternal circulation. 

The region in which they are heard varies in different 
women, and in the same woman changes fVom time to 
time. Generally speaking, however, the donble beat be- 
comes more fixed towards the end of pregnancy, and is 
most commoniy found towardsi tho left iUaa fossa.. Be- 
sides these momentary varicuions in intensity and chflne- 
ter, they become changed under the iBfi«snoe<«f dieeasetin 
1^ foetus, into blowing soimdr, and entirely ceMO fitt tibe 
death ^^o ekikd. 
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As this sign i» scarcely ever wanting after the fifth 
month, it possesses great value. However, the absence of 
the double pulsations does not prove the abnence of preg- 
nancy ; nor has thin absence much importance in the first 
fbor months, though from the t)eginning of the fifth, iU 
continuance serves every day more strongly to confirm the 
presumption of the non-exi8tence of a feet us, without, 
however, establishing this positively until the full term has 
expired. Their presence, on the contrary, is the most cer- 
tiEun sign of pr^rnancy. 

If this sign he very perceptible in two points distant from 
each other, there is strong probability of the existence of 
doable pregnancy, and this probability takes the form of 
positive ceptamty if the number of the beats is olmerved to 
be diflerent on the right and left sides. 

Tlie cteamera, force, and regularity of the sfmnds an- 
nounce that the fcetus is in good health : whilst their alter^ 
stion, weakness, and intermittence disi'over it to be either 
Mflering or diseased. Finally, an increase of these distorb- 
floces and the complete r^essation of the dooble moutuIs are 
itidicatkms that the child has ceased to live. 



DTVAMOSCOPr. 

Beside the morbid sounds now |»ai4seil in review — sounda 
k>calised in the diflferent organs of tlie economy, and re- 
sulting from a physical cau?*e, ••uch a/» the movements oi 
gM or of liquids, there is still another sound — geoeraliaed 
and perrq>Cible in the differf;nt solid portions of ihu body — 
a iort of unilionn aod continuous bMzzi%g ningled with 
•MM cmekliBg, which effpean to be rooaected with the 
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intimate acts of molecular life, and heais a tolerable analoj 
to the distant rumbling of a heavily ladcned wagon. 

This sound, in the physiological state, presents diflfere 
degrees of force, tone, and character : it is generally so 
uniform and permanent, perceptible in all parts of t 
trunk and membei-s, but always more manifest at t 
extremity of the fingers than anywhere else. 

In the pathological state this buzziruj becomes strong 
and ruder at the commencement of febrile affections, 
cases of cerebral haemorrhage it is weaker on the paraly» 
side ; and it is altogether wanting in members complete 
paralysed. It oflen diminishes also in the course of acv 
and chronic diseases, the degree of its diminution in the 
cases being ordinarily in proportion to the gravity of t 
disease ; and its complete disappearance is the indicatu 
of imminent danger. It almost always ceases to be pi 
ceptible in the fingers five or six hours before death. 

The buzzing becomes accelerated in the febrile state : 
is unequal, interrupted, and tremulous in the paroxysms 
fevers and in the period of access of periodic (ever : 
some cases it becomes intermittent, and this alteration 
rhythm is a sign of unfavorable portent, all the graver 
proportion as the intervals of silence become the more pr 
longed. 

Finally, thin sign presents variations in its tone whii 
are often met with in acute diseases of grave nature, ai 
this dissonance and mobility is the index generally of gre 
danger. 

But it is particularly with reference to the distinctii 
between real death and that which is only seeming, that i 
exact idea of this sign is specially important ; and as 
does not entirely cease until twelve or fifteen hours shi 
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elapsed after death, its persistance is the indication 
organic life is not yet entirely extinct : its complete 
efijiitiTe cessation on the other hand, becomes an 
onal sign of the certainty of death, and dynamoscopy 
becomes a precious means of guarding against pre- 
re interments. 

BND OF AUSCULTATION. 



PERCUSSION. 



The origin of percussion dates back to the remotest 
antiquity. It is highlf probable Hippoer^tes availed him- 
self of it in the diagnosis of certain dropsies. ( 1 ). Aretseus 
certainly speaks of it when he says : Nam si, proB inflatione, 
guam verberantur, tympanum quodam modo referant, rvfiiraviaq 
nominatur (2). Galen likewise employed it to distinguish 
tympanites from ascites and oedema of the abdominal 
parietes (3). Actuarius also dwells upon percussion in 
connection with the same disease (4). Paul of ^gina, 
goes even farther, and speaks especially of the resonance 
of the superior portion of the belly in peritoneal pneuma' 
tosis (5), and of that of the inferior part in uterine tympan- 
ites (6). 

(1) Aphorisms, sec. iv, aph. ii. Ooac. 491, 496. 

(2) De idgnis et oaus. divi morb. lib. 1 1, cap. i, De hydrops: 
Ed. Henr. 8tepb«ni, 1567, fol. i, p. 86. A little farther on he says 

again: ^Tympanias antem auditu sonurus est, nam ad palmae 

percassum abdomen soniim edit** Ibid., p. 87. 

(8) "Sed ad veram noUtiam comparandam pulsare cogimor ab- 
domen, ut attendanms si veluti tympanum resonet.^ Ds digno' 
toendi$ piUsibtUy lib. iv, cap. iii. £d. Kahn, vol. viii, p. 951. 

(4) ^*....Qui quam ami abdomen pulsator, tympani in morem 

intumesoat, rv/iTravlac dicttar ." De fnethodt tned.^ lib. 1, cap. 
zzl. Ed. H. Steph vol. II, p. 164 6. 

^5) *4n qn& (affectione) aliquando flat(i8 copia cum paucissimA 
humidttate coacervatur, inter membranam peritoneum, appellatam 
ac intestina, adeo ut si verberetur superior venter instar tympani 
sonum edat" J>e re med^ lib.. Ill, cap. zlviii^ Ed. H. Bteph. vol. 
I, p. 471 D. 

(6) "'In hissequitur tumor Imi ventria,....et ad dtgitomm 1111- 
■lonem sonttns tympani oboritur.^* Z>« re med,^ lib. Ill, cap, LXX, 
J>e4^fiaUone uteri; Ed. H. Bteph., voL 1. p. 487 B. 
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As we come down nearer our own times, the employ^ 
ment of percassion in gaseous effusions becomes frequent. 
Taganlt reBorted to it in ascites (1 ) ; Lazare Riiriere em- 
ployed it in the diagnosis of uterine dropsy (2) and hyper* 
trophy of the spleen (3). Mention of it is made by still 
other authors, but these are only scattei^ed fkcts, incomplete 
ideas, without the least reference whatever to its applica- 
tion to the chest. No where have these facts relating to 
percussion been collected together, and arranged so ai to 
congtitute a method. Avenbrugger was the first to devote 
his attention to percussion in a special manner, and thefO" 
fore may justly be regarded as its inventor. But in spite 
of the treatise published by him in 1761 (4), his discovery 
passed almost unnoticed, and [^ereoision very soon fell into 
oblivion. 

Oorvisart is entitled to the credit of having revived and 
eatended its use in France. Immediate percussion as it 
was then practised, was not, however, without its ineoii- 
veaieaoes : its application was restricted, and its data did 
noC always possess the exactitude desirable. It awaited 
improvement, and it is to M. Piorry that the science is 
liiiBbtBd for ibis. Thanks to a happy modification, par* 
cassioB DOW rendered mediate has become of more freqae«ft 
afiplication, and its results are much more precise. At the 
same time that M. Piony has fixed the value of peon^ussioo 

(1) ^L« tuineur aqnense ne Bonne comoie vent, maia comoM 
efto." Chir. de J. Tairaalt, Lyoa, 1580, d'apr^s M. IMgne. 

(9) **ri a flatibu (uteri hydropa) ezeitetur, inua veatua per- 
enasaa aonilum edit....8i vero ad hamore seroau fiat, frravitM 
IIMIJ4N- adeat tn parte, at aonna yelotl lactnaiiti'* aqoe.** Kiverla^ 
Cteafa Mad. onuiia, cap. XII, p. 39L, Qeoeva, 1787. 

\S^ **..,.. A taoiore flatuoao diatlnfraitur qal marmar ac aooom 
90^ qui 111 adrrlio (lienia) non rept^uatar.'^ Ibid., ea^ f ▼. p^ tW* 

fA)- \jyi0nXxuak i^otuio ex peipoaaione tboi:acis hamani, c^tc, 
Tfcaaa. 
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by nomeroas experiments on the dead bodj, he has giyen 
US its rules with extreme care, and widened the field of its 
application by popularising it in a great number of cases 
to which, before him, it was a stranger. Since then, the 
employment of percussion has grown in favour from day 
to day, and in combination with auscultation constitutes 
at present the most solid basis of diagnosis. 

General Boles. 

In order that the results obtained from percussion be 
certain and useful, there are several general rules necessary 
to be observed in its employment. The physician should, 
^first of all, choose for himself a convenient position : gen- 
erally speaking, he may place himself indifferently on the 
right or the left of his patient. It is important that his move- 
ments be perfectly free ; that he be able to percuss at a right 
angle and with uniform force the region he desires to exam- 
ine. He must also be at a proper distance from the patient 
— neither too near nor too far off, lest the variations in the 
force with which he percusses, that may result from inat- 
tention to this precept, be attended with a corresponding 
variation in the sounds produced. He may pass from one 
side to the other of his patient if the result of the examin- 
ation be at all doubtful, repeating it alternately in each of 
these positions. It often happens, that by means of this 
counter-proof the physician confirms in his own mind a 
doubtful opinion, or rectifies a previously formed erroneous 
one. 

Percussion may be immediate^ that is to say, practised 
directly upon the parts whose resonance we desire to test. 
In this case we percuss with the extremities of the four 
fingers brought into contact with each other and in. line, 
and slightly bent, so as to form more or less of a tighlf 
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angle with the metacarpal bones. Percussion may also be 
practised with the palm of the hand, or with the stetho- 
scope even, if we desire onW to get a general idea of the 
sonority of the thorax before proceeding to a more regular 
and more complete exploration. 

This last mode of percussion however, is attended with 
many disadvantages. Grenerally speaking, the sound thus 
obtained is obscure and ill-defined, and in order to get it 
more distinct and clearer, a certain degree of force must 
be employed, and this may prove painful to the patient, 
particularly if the parts underneath be the seat of inflam- 
mation : over the mammae it is totally impracticable ; and 
it is scarcely less so in fat people, whose thoracic walls are 
very thick ; and in dropsical subjects whose sub-cutaneous 
cellular tissue is infiltrated with serum : least of all is it 
practicable over the belly, where the elastic resistance is 
less even than that of the chest. Nor is it without danger : 
direct strong shocks thus produced may give rise to serious 
concussion in the parts struck, and, if too violent, even 
determine the rupture of a cyst or aneurismal tumour. 

Again ; a few rapid shocks thus communicated to the 
thoracic walls enables us to form a general idea of the 
sonority of the chest, to discover a very manifest alteration 
of sound, and thus recognise a very extensive lesion ; bnt 
they fail to discover to us slighter modifications, and cause 
OS to overlook lesions of very limited extent. If, then, we 
must sometimes content ourselves with this immediate and 
rapid percussion in cases where the feebleness of the pa- 
tient forbids a long examination, we should, nevertheless, 
whenever the choice is left open to us, prefer mfdiatf per- 
eusgion to it. 

This consist of interposing a snbstance of a diilbrent 
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nfttme between the hand that strikes and the partstrack. 
This prooedare poBseses over the last an incontestable 
Boperiority. The HonndB thus obtained are clearer and 
more distinct ; there is need of much less force to obtain 
these; the intermediate l>ody diminishes the strength of 
the shock, and, consequently, is less painful to the pa- 
tient ; it may also be prolonged easily, and practised upon 
delioate and sensitive parts, and is applicable to regions 
which will not admit of direct percussion ; it enables us to 
recognise lesions but slightly pronounced and of very lim- 
ited extent ; it furnishes us a raouns of circumscribing 
diseased organs, of appreciating their forms, and, conse- 
quently, of following the material changes that their volume 
undergoes ; finally, by the greater or less resistance experi- 
enced by tlie fingers in this method of percussion, we can 
form an idea of the different <logrees of density of these 
organs. 

The Hul)stance interposed in mediate percussion, may 
be either the pleximeter of M. Piorry, a piece of India- 
rubber, or the finger of the observer. The pleximeter 
{wXTfaaOf I strike, fierpov, a measure) is a thin plate of 
ivory, either circular or oval in its form, smooth on both 
sides and furnished at the two opposite points of its great 
diameter with verticle f)lates intended to steady it. Whilst 
tiM instrument described Is very convenient in percussion of 
tlie abdomen and fat breasts presenting a miiform surface, 
it is less adventtigeous when we desire to explore the cheats 
of people of thin habit. In these, it is not easy to apply 
accurately the instrument in the depressed intercostal 
^^aces without giving rise to pain, and the peculiar reso- 
nance of the ivory itself when thus struck, commingling 
wiib the sounds fumishAd by the interior oiigaos, may alter 
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the pnrity of these (1). To escape these mconveiiieiieief 
it has been proposed to employ a flat piece of india-rabber, 
which may he applied with more exactness and less paao 
it is trne than the pleximeter, bat with which it is difficult 
to obtain much Bonnd. f digital pereuHsion then seems to 
as preferable to the other modes. The finger, composed 
of both hard and soft parts, resembles in its stractore that 
of the thoracic walls, and cannes less alteration in the 
sounds yielded by these ; and pressure with it, when it 
becomes necessary to make this is less painful; thin 
and slender, it adapts itself more easily to the intsre- 
ostal spaces or to depressed parts; flexible, it moulds 
itself as it were upon projecting parts, or those eren 
rounded in form ; and being the organ of touch, it fur- 
nishes us the T>erceptfon of feeling in addition to that 
of hearing. FinafTy, and thin is a consideration oi no 
small value, the finger is always at the eoramand of tlie 
physician who, by the loss of his pleximeter, might be 
placed in an embarrassing position. 

It is upon the index, and better still, the middle finder, 
tfkat percussion is ordinarily praet/sed, and it should 

0) The followlnc rules hftve been laid down hy M. Piorry for tb« 
BM of the plexinn*-t«r : The instniment Bhonid be held flmily fTxed 
between the ihoroh and foreilnirer of ike left hand, and as ac<nir« 
ately iip«in the purt to be examined a« mrosible, in ordsr that U 
may Ihu* h^cmn* a pari find parcel ofit^ nw it tD^re, Vfhen we 
4eslre loolvfeaio noeh soood ftmn an orfran. the flnsfra with which 
we percasa abouid he held aa foilown: The fore and ndddle fingers 
tbmild be accnrstely appHed one a<»fnfit the othe^, the mWldle 
beiAa sliabtly brnt, on account of its irreat«'r length, »o that its 
•ztremity will not ext«-nd h^-yond tliat of tb** fVireftnjrer. The 
fhanib la^theo to be finniy fixed afsainst the artleulati«»n of the 
jee<«nd aod third pbalanir»-a of the index finirer. The^e three Itii- 
cera. thna nnlted, form a verr sollil whole, w'ueee penraaMlav sfvr- 
mf% if the middle flnaer be slivbtly flejced, l.aa the extent of the 
pulp of th« fnrcfingt-r only It presents the dimension of the 
MU e m t l y of tliese fw<» ffnfrers viHteiLIC tlief be held •■ tb* ••■• 
piMe. {Du proeidi opiraioire, etc., p. 44.) 
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always be applied prone. In some rare instances it is more 
convenient, owing to the position of the patient, to percass 
npon the palmar surface of the finger placed in supination. 
The ordinary mode of procedure is as follows : The left 
hand is applied flat upon the region whose degree of sono- 
rity we desire to ascertain, and it is thus firmly held tliere : 
the middle finger is now separated from the others and 
well extended by means of a moderate pressure only if the 
sub-jacent parts be painful or if the organ under examina- 
tion be situated superficially, and a greater degree of pres- 
sure if there be no pain, or if the organ bo deep seated. 
The movements of the right hand in the act of percussing 
should be confined exclusively to the wrist : they thus be- 
come more accurately measured, more precise, and the 
shocks are less painful to the patient, whilst at the same 
time the sounds produced are more distinct. If it be de- 
sirable to percuss with more force, by reason of the thick- 
ness of the thoracic or abdominal parictes, or of the depth 
of the viscera ; and if the absence of pain permits a more 
eneiigetic shock, we employ three fingers brought in con- 
tact with each other and bent at a right angle. Two fingers 
will answer if we desire less force, and if the parts percussed 
are the seat of acute pain or if the organs they cover are 
superficial, a light percussion with the medius alone will 
affi>rd us sufficient results. 

Generally speaking, we should accustom ourselves to 
percuss with gentleness, which, besides the advantage it 
has of being less painful, possesses the additional one of 
producing the interior sounds in all their integrity. In 
every case the percussion at first should be moderate, in 
order that the patient may become accustomed to it : after- 
wards it may be practised with increasing force until we 
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attain that degree capable of yielding ns the best results. 
This superficial or pro/bund percussion is moreoyer de- 
manded by the difference in situation — either of the oigans 
in their relation to each other, or of their lesions in this or 
that particular portion of these (1). 

The hand with which we percuss should be lowered and 
raised alternately, and strike several ^successiye blows sepa- 
rated by very short intervals : sometimes a single, quick 
shock will answer, after which the finger should be imme- 
diately withdrawn : at other times, on the contrary, we 
allow the finger to remain several seconds in contact with 
the part, for the purpose of arresting the sonorous vibra- 
tions, and, consequently, of being the better able to judge 
thus of the degree of resistance and density of the sub- 
jacent organs. It is the rule to begin our percussion at the 
Tcry centre of the r^on corresponding with the diseased 
organ, though sometimes it is more advantageous to com- 
mence our exploration in the surrounding parts, and thus 
progressively arrive at the diseased viscus. Thus, the 
contrast between the healthy parts and those which are the 
seat of disease becomes the more evident, and the ear 
detects the more readily the slightest variations of sound 
which instantly furnishes evidence of a material alteration, 
even though this be but slightly marked. 

Sometimes it is important to mark by lines, eitho* with 
the nitrate of silver or, better still, a soft pencil, tfaoae 
points in which the lesion has commenced, and thus desig- 

(1) If. Maillott, followiiMr the precepts of M. Piorry, ezpreraet 
Mmself on this subject ss follows: ^A slivhi percussioii enables 
us to sppreciste tbe superfidsl p«>rUons of tbe long; by frrsdasUy 
pereusbinir wiih greater force, we become enabled to iudge of the 
density of tbe lonits at dilTerent depths.** {TrattS J*njMqm4 de 
Pcreusblon, eiCL, 1848). 
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tiate the boundaries of diseased organs. This aceuxate 
drcamscriptioa, constantly practised by M. Piorry (1), 
enables as to follow st^ by step the progressive or retro- 
^grade movement of the disease, and, consequently, may i)e 
the source of valuable indications to us relative to the 
prognosis and therapeutical management of the case. 

Besides the general precepts now given for the govern- 
ment of the physician practising percussion, there still remain 
M few rules relating to the patient proper to be observed. The 
vegion examined should be bare, or covered only with a thin 
garment : silk and worsted coverings should be proscribed 
because of the sounds produced by their friction. 

The position of the patient, generally speaking, should 
he symmetrical, though this will vary according to the 
legions to be examined. Sometimes it becomes necessary to 
«hauge this in the course of an examination, and if we desixe, 
£m: example, to reeognitie the existence of an efiusion into 
the pleural sac, and more particularly into the peritoneal— 
^ve to the trunk different directions, in order to determine 
the fluid to the declivitous portions of these cavities. 



DIVISION. 

Percussion is especially applicable to the chest and abdo- 
men : it is only exceptionally so to the beadf neck and ex- 
itemiiie*, 

SBC. I. — PERCUSSION OF THE CHEST. 

This comprises the examination of the pulmonary and 
circulatory organs. 

(1) Be6ih6AadSofPUtia»MteriMi,pM\»,xm.. 
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CHAPTER L 

PniiMONABy AFFABATIX8. 
f £. BpeciAl Bnles. 

In percussion of the anterior portion of the thorax, the 
patient may stand in an apright position ; bat as the bodj 
in this position is deprived of support, it is better that he 
be seated, his back being supported. In either case 
the arms should hang bj the sides, the head be held 
straight and the shoulders slightly relaxed. Preferable to 
either of these positions is the dorsal decubitus, the bodj 
now being more or less horizontal according to the degree 
of dyspnoea that may be present. In this posture the 
thorax rei^oses upon a resistant surface, the arms are 
placed by the side of the body, and by causing the patient 
to throw back slightly his shoulders, so as to stretch mod- 
erately the muscles, we endeavor to give to the trunk a 
perfectly symmetrical position. In percussing the snpra- 
chivicular region, either on the nght or left side, the head 
should be directed alternately to the side opposite that 
bdng examined. 

In percussion of the lateral portions of the chest, the 
patient should be seated on a chair, or lying upon the side 
opposite to that to be examined, with his arms elevated 
and resting upon his head, or supported by an assi?«tant. 

For the exploration of the posterior parts, the sitting 
poflition— either in bed or on a chair — is the best the patient 
ean assume, and in every case, his head should be slightlj 
bent, his back vaulted, and his arms crossed or carried in 
front of him, so that the scapula, removed from the spinal 
oolmnn, may be fixed to the thorax with exactness, and 
the mnsclef be slightlj on the stretch : too much tenaioa 
8 
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of the muscles, however, would have the effect of dimin- 
ishing the sonority of the chest. In some rare cases, the 
patient is made to get on all-fours, in order that the physi- 
cian may bo the better able to satisfy himself thus whether 
the dulness be movable and due to the presence of a 
fluid susceptible of displacement. 

A rule of special importance is, to percuss compara- 
tively lx>th sides of the chest in exactly the same manner ; 
and to this end we should alternately percuss the right and 
left sides in exactly corresponding parts, in the same posi- 
tion, with equal force, during both inspiration and expira- 
tion. 

I II. Fhy»lok>gioal Phenomena. 

Percussion practised upon the different regions of the 
thorax furnishes very different sounds. A due acquaint- 
ance with these varieties of the normal sound is of great 
importance in our appreciation of their different modifica 
tions in the pathological state. 

It is dit!i(rult to describe in words the natural resonance 
of the healthy thorax : it is a clear sound, sni generiSf 
[pulmonnn/, iVf. Piorry calls it,) which should first of all 
be well studied, either by percussion upon the dead body, 
or, better still, upon healthy individuals, in order to the 
ready recognition of all the variations it may undergo. 
It is scarcely necessary to say that this sound varies 
according to the different degrees of thickness of the thora- 
cic walls. In fronts it is clear above the clavicle for a 
short distance, and upon this bone itself; clear and more 
distinct still in the sub-clavicular region (from the clavicle 
to the foarth rib exclusively), it loses a little of its clear- 
DeM, especially in fat people, on a level with the nipple. 
On the lefl tide, it is obscure at the precordial region. 
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and a little lower down, wo again find the pulmonary 
soand extending to the neighborhood of the seventh rib, 
at which point it yields place to the tympanitic resonance 
of the large extremity of the stomach. On the right, it is 
clear from the top to the bottom of the thorax — that is, to 
the level of the sixth or seventh rib : from this point it 
commences to be replaced by the dulness becoming more 
and more complete as we descend, caused by the presence 
of the liver. 

The median portion of the anterior parietes of the 
chest — in other words, the sternal region, funiishes at its 
superior part a clear sound, less pure however than the 
sub-clavicular; and as we reach the third rib, it becomes 
more obscure as far as the xiphoid cartilage. 

fxiteralli/f in the space bounded on each side by a verti- 
cal line drawn from the anterior and posterior borders of 
the axilla, the pulmonary resonance is very great, com- 
mencing in the hollow of the axilla and extending as for 
as the fifkh, sixth or seventh rib inferiorly. 

Posteriorly, the resonance exists from ti • o,» to the bot- 
tom in the inter-scapula region, but it is of Hum inten- 
sity only, and ceases at the level of the second or third 
fiilse rib. Beyond this outwardly, in the space bounded 
exteriorly by a vertical line drawn from the posterior edge 
of the axilla, we have the supra-spinoos region, where the 
palmonary resonance is very obscure, owing to the thidL- 
ness of the thoracic wall ; and the infra-spinoos region, 
where there is a little less obscurity of this same resonance. 
Happily, at these points we are enabled by forcible per- 
eassioo to disthignish easily the normal eUaticitj of the 
walls of the chest, horn the resistance which aocompflaiM 
pnthotogimil dalnrii Lower down, is tlw 
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responding with the angle of the ribs, the pulmoni 
sound reappears with all its clearness. A little lower st 
it is replaced by a dalness, owing, on the right to the pi 
ence of the posterior edge of the liver, and on the left 
the spleen. This inferior boundary is, generally, rat] 
higher on the right side, on account of the pushing up 
the diaphragm by the liver. Sometimes on the lefk si 
the pulmonary sound yields place to a tympanitic res< 
ance caused by distention of the stomach. 

Besides these varieties of the pulmonary sound depe 
ent upon the difference in regions percussed by us, th 
are still others ascribable to the age of patients and 
physical conformation of the chest. Thus, in some a^ 
people with lean chests, the resonance is slightly great 
and, relatively speaking, very much more marked — ^inde 
tympanitic almost, in very young subjects, the thinnesg 
whose thoracic muscles accounts for this. Generally, al 
the resonance is more intense in proportion to the wi< 
of the chest and the thinness of its parietes, and vice vet 
Nor should we forget that, in rachitic deformities the i 
onance is ordinarily less, in consequence of the long o 
tinned mechanical compression of the lung, and the thi 
ening of the bones of the thoracic frame work. We hi 
often observed these material changes in the pulmoni 
parenchyma and osseous tissue in children who have d 
when the rachitis was in its progressive stage. 

i lJLI.-Patlioloffloal Phenomena. 

In the diseased stcUe, the sound rendered by 
walls of the thorax, in those parts corresponding with 
longs, ofiers numerous varieties both in degree and char 
tor. Sometimes it is clearer and more intense, sometii 
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less distinct, flatter; at others again, it is distinguished by 
a peculiar tone ( 1 ). 

A. — Augmentation op resonance manifests itselt 
in two principal forms : in the first variety, the exagger- 
ated sound obtained by percussion preserves the character 
of the natural resonance of the chest (clear sound) ; in a 
higher degree it assumes a resonance similar to that ob- 
tained in the left hypocondrium when the stomach is dis 
tended by gas (tympanitic sound). 

a. — The dear sound itself may be more or less marked : 
it may be either general or partial, and heard over the 
whole surface of the chest or confined to a limited region 
on one or both sides of the thorax. 

As the resonance varies much in the normal state, it is 
not always easy to say in a given case whether it be really 
in excess, especially when every part of the chest is reson- 
ant : in this case we must take into consideration the 
conformation of the chest, and its size compared with the 
developments of the soft parts. When the increase of 
resonance is partial only, it is easier to establish it. How- 
ever, when this is found on both sides in coiT(:8ponding 
points, a doubt may arise in the mind here again as to its 

(1) M. J^'koda has given particular attention to the lonfi of the 
sounds elicited by percussion. M. Woillez who has likewise ap- 

f)lied himself in a special manner to this study, proposes the fol- 
owinsr division : '■'• Whatever be the sound obtained, says he in an 
important memoire {Etuden tmr len bnttUi d^ pereuftsion thoraci' 
que. Arch. ffSner^ denied.^ Marset Avril, 1865), it should be studied 
«8 a compound having three fundamental elements worthy each of 
a aeperate examination Every resonance of this sort presents: 
1. a normal tonality^ either m<»re frrave or more acute in its 
character; 2, a normal ivtcn/iity, either dim^iished or a' gmented ; 
8, finally, as a complimentary eJement, there is the thoracic elastic- 
ity undf r the finger which percusses, which also is either normal, 
anirmeDted or diminished in character (and sometimes also per- 
verted by tbe hydatlc tremulousness, for example)."^ 



114 PULMONARY PBRCU88ION. 

reality, which can only Iw removed by recollecting the 
relative distance^ poiuted out by as as belonging to difi^r- 
ent regions. Finally, when it re observed in one-half the 
c/hest only, we might sometimes be led to regard this side- 
pathologically more resonant — ^for that whose resonance is 
normal, and, inversely, hdieve the natnral sonnd of the 
healthy side to be diminished by a morbid state of the 
lung. Here it behooves us to ascertain whether there he 
at the same time prominence of the chest, and which of 
the two sides is the more normally formed and expands 
with the most regularity: sometimes also we shall haw 
to practise comparative auscultation of the two sides in 
order to decide the question. 

A simple excess of resonance may, as we have already 
shown, exist independently of any lesions of the organs 
contained in the thomcic cavity, and be merely the efieet 
of emaciation.- Often also it is a sign of lesions of the thor- 
acic parietes or of the subjacent viscera, and is found to 
accompany hernia of the iungg and sub-ctUaneout Emphf' 
§ema, though much more frequently it is found associated 
with the different jorms of pulmonary KmphyaejHa. It has 
been established likewise (as desired by Dr. Skoda) in Ae 
greater part of the cases of pleuritic eflfiiKion, al)ove the 
level of the Huid (1). Much more rarely is it due to the 

(1.) Forty-one t1m<»8 ont of flfly-one, accordintr to tho ohserva- 
tlon of one of iib, {lUchfrchin tlin qii^n »ur qwlqu^s Ttonv^ntM 
tign^n fnurnit pari'ipercvAHion, et nur le Sf/n ly^tipaniqu^ dan* 
Un iponchemefitHliquiaef, <1e li pfi/ore; par M. H. Koger, Archives 
g6n de Mdd.. jnillft 1S.'>2) Let ur a<la thnt in certain cams <tf 
pnenmonia of the postem-s perior portion of the lunjr, we have 
an exniTfrernted sound In front^ In the sub-clavicular region. 

If this excess of re»o»«an''e in pneumonia as well as in plenrisy 
with elfi'slor, choakl ereate a doubt as to the value of the pheDoin* 
enon obtained from p4*rcaH.oion, auscultation will serve to deter* 
mine exactly its m^vtAA tigniflcatlan. 
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existence of a puimonary cavity or to dilatation of the bronchi. 

When the exaggeration of resonance is the resnH of 
emaciation only, it manifest itself eTer3rwhere with tke 
relative degrees of intensity that we have assigned to the 
different regions of the chest in the normal state : the 
inteiMTOstal spaces may be depressed, the clavicles promi- 
nent, bat the chest preserves still its regular conformation. 

Emphysema of the thoracic walls discovers itself still 
better by tumefaction of the soft parts, and especially by 
a peculiar crepitation discoverable upon pressure with the 
fingers, than by the aid of the pleximeter. 

Hernia of the lung, without division of the thoracie 
int^fuments, is very rare ; nevertheless, it does sometimei 
happen ; and if a Koft, elastic tumour show itself in any 
portion of the chest, and give out a ver} clear sound on 
percussion, the nature of the case cannot be mistaken. 

In Emphysema of the lung, the exa^^^eration of the 
sound may also be general and extend over the whole 
chest ; bat it is rare the resonance does not predominate 
in one point or another of the thorax, that it is not more 
pronounced, for example, on a level with rlic coital cartil- 
ages, or else in a portion or in the whole of one side than 
in the other. Most commonly too, the form of the cbett 
is modified ; it is more bulging than in th< natural state ; 
the inter-cofstal spaces are more or less elevated, and db^ 
clavicles but little prominent. In partial emphysone, 
the excess of resonance coincides habitually with more or 
ieis appreciable vaulting of the thoracic pariefes, espedeDy 
in the anterior portion of the chert. We will also adi 
that, when the emphytema b toleiaMy emeii»ive the p«»> 
ooidial region itself becomes often very resonant, becanie 
the heart ie e o fg m d by the anterior horivof the kit fantf ! 
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again, that the inferior limit of this exaggerated sound 
may sometimefl descend lower than normally, owing to 
displacement of the diaphragm (1). 

In pulmonary excavation it is only exceptionally we 
find the thoracic resonance increased; and the caverns 
In these cases must be large, filled with air, and the tissues 
Burrounding them must retain their normal elasticity. 
Now, these conditions very rarely present themselves 
associated in one individual, and even when they do, 
there is not simple exaggeration alone of the ordinary 
pulmonary sound, but its character likewise is found to 
be changed ; it is remarkable rather for its clearness than 
its intensity, oftentimes resembling the reisonance pro- 
duced by percussing an empty vessel. The distinguish- 
ing characteristic of this clear sound pertaining to cav- 
erns, is that it is circumscribed to a small extent, and 
that it is ordinarily found under the clavicle. 

Dilatation of the bronchi also, is but rarely marked by 
excessive resonance, this lesion being most commonly 
accompanied with an augmentation in the density of the 
pulmonary parenchyma. 

Finally, the exaggerated resonance sometimes met with 
in pleuritic effusion is distinguishable from the fact that its 
Beat is under the clavicle — above the level of the liquid, 
and that lower down its place is supplied by a dulness pro- 
gressively more marked. 

( 1 ) We win remark, with M. Skoda, that In gensral emphff' 
ssma of the Itmg^ which is excessive and accompanied with great 
tension of the thoracic parietes especially, thu sound mav not only 
not be exaggerated, but appear to be even less intense than in the 
normal state. The same will be observed in pnsumo-thoraa' with 
excessive distension of the pleura and the walls of the chest. (Sb4 
the experiments contained in the memoire already cited, p. 686). 
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b. — The tympanatic ( 1 ) sound of the chest is perfectly 
analogous to that obtained by percussion of the left hypo- 
condrium when the stomach is distended by gas. This 
resoifance is observed ordinarily on one side of the chest 
only : rarely it may be found to extend over one-half of 
this region, and as a common thing it occupies but a por- 
tion of this, of greater or less extent. Frequently it comes 
on suddenly, at the same time that a dilatation of the pecto- 
ral walls of the same side is observed. It is rare for it to 
eontinue throughout the extent in which it was first ob- 
■erved, and it speedily becomes circumscrilMjd. 

This remarkable resonance indicates a gaseofm effusion 
into the pleural sac. Its intensity is generally in proportion 
to the quantity of gas effused, and a measure of the degree 
of compression to which the lung has been subjected (2): 
the extent over which it may Ije perceived is in relation 
with the space occupied by the elastic fluid. 

It is rare that the tympanitic sound extends throughout 
the whole of one side, because ordinarily the pneumo- 
thorax shows it^'lf in consumptives, in whom the lung has 
contracted adhesions at the summit of the chest. At the 
commencement of this pathological state, the phenomenon 
is sometimes perceptible to the very base of the chest ; and 
•8 this morbid resonance bears a clr>se analogy to the nor- 
mal tympanitic sound of the stomach, we might commit 

(1) To avoid confuvfon in the s^udy of p^ rcDMdon, we h»v« 
used the word tympunijnn fn tbi« work in the r^fetrictcd seiiM 
AttAehe^l Uf it by LaeniMre, M M. hlc#>da, Woill«^ and othen, af« it 
ia a much more ^xt*'nd«d eeDffe.and »m a eonMrqo«nc« have met 
the tjm{rsDitie •'•and in a great nuiiiher of *liitfma»^. (?f«e th« 
** Traiu d^p^reumuon " «»f the Cieroiao phykiran, and the memoire 
of If. WoilU-z. ^ />« ivmpcnUme danm U potirUu." Areb. gen. 
d« Med., frt-pt. \S:A). 

(S) t*ee eod uf not*, p. lift. 
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•n error and belieye we had a case of pneumo-thorax, ^ 
IB a tabttrcttlous patient, the stomach distended by gaa 
pushed the diaphragm towards the superior portion of 
thoracic cavitj : here again, with the aid of auscultal 
■U doubts can be made to vanish. Besides, the intra 
tion of air into the pleural sac is speedily followed b; 
ftanmiation of this membrane and a liquid effusion w] 
presence is indicated by dulness more or less marked. 

Auscultation also lends valuable aid to the physicia 
those cases of differential diagnosis sometimes so < 
cult, in which the gaseous effusion having formed in 
pleural sac slowly and in small quantity, and witi 
simultaneous development of serious functional 8} 
toms, gives rise to slight tympanitic resonance, cap 
of leading to the belief that the increased resonam 
dependent upon pulmonary emphysema only. 

B. Diminution of the resonancb of the chest 
tikewise be present in various degrees. It is gene; 
divided into two varieties, namely, the obscure and the 
sound. 

a. — The sound is SMd to be obscure when there is 
left a certain degree of resonance ; and in this case, 
resistance offered to the finger is but little marked gi 
ally. This obscurity of the sound may be present 
independently of any morbid condition, and depend i 
a slight development of the muscles, or thickening of 
fatty tissue. We recognise this phenomenon to be 
pathological, from the fact that it is present in corresp 
ing points of both sides of the chest, and that it of!e 
the different regions where it is observed, the degree 
relative intensity that we have indicated. 

Obscure resonance is frequently observed in mi 



PATHOLOGICAL PHBNOMKNA. 119 

conditions — either of the thoracic parietes, the pleura or 
the lungs. 

Tension alone, of the thoracic parietcs whatever cause 
this may depend upon, suffices for the production of a 
more or less obscure sound. The same may be said with 
r^renoe to serous injiltraiion of the walls of the chesty though 
this lesion is better revealed by pitting. An abscess in the 
walls may also give rise to an obscure sound, limited by 
a circumscribed tumefaction. In some patients affected 
with intense pl*>urodyniay the pulmonary sound has seemed 
to us diminished, and this diminution was perhaps ascriba- 
hle to incomplete expansion of the diseased side. 

Much more frequently, however, the obscurity of the 
sound is referable to lesions more deeply seated. It often 
exists in pleurisy ^ and is found either at the commencement 
of this disease, before the quantity of liquid effused is 
considerable, and especially when the partial adhesions of 
the two pleural surfaces fiermit this liquid to ascend between 
them in the form of thin layer; or later still, when the 
lung having been for a long time compressed and envel- 
oped with false membranes, can no longer retnm to its orig- 
inal volume, and the walls of the chest have become de- 
pressed. Sometimes, also, the diminution of resonance 
depends xx\yoT\ a dight hydrothorax. In all these cases, its 
•eat ordinarily is at the base of the chest. In simple hy- 
drothorax its position becomes changed with that of the 
patient. This displacement, on the contrary, is difficult or 
even impossible in the other affections of the pleura we 
have just named. Finally, the obscurity of resonance is 
met with every time the pulmonary parenchvma has lost 
Hb lightness and become more dense : in commencing pneu- 
monia, hjfpostatie enfforgement, phthisiSf serous or sanguine 
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0U8 infiltration of the pulmonary tissue (ai*oplexy or cedema 
of the lung), or as a consequence of rf«/a^rt</o/i of the bronchi, 
or the development of various morbid productions, such as 
cancer and melanosis. 

In all these cases the dulness is permanent, and presents 
no particular character by which we can diflferentially 
diagnose it. Nevertheless, in hypostatic engorgement of 
the lung it is only posteriorly and at the base of the organ 
that the resonance is diminished; and the same remark 
may be said to apply almost habitually to pneumonia. In 
phthisis, on the contrary, it is at the summit of the lung 
especially, that the obscurity is observed, either posteriorly 
or under the clavicles. In the otlier cases, the seat of the 
obscure sound varies, and, to establish our diagnosis in 
them, we must necessarily have recourse to other methods. 

6. — The sound is said to be dull or flat when it resem- 
bles that obtained by percussing the thigh. It varies hoth 
in its seat and extent, occupying sometimes the whole of 
one side of the chest, or, on the other hand, it may be cir- 
cumscribed to a limited space. It is generally accompanied 
with more or less marked resistance to the finger. 

Flatness depends either upon considerable induration of 
the lung, such as that produced by a large deposit of tuber- 
cles, or pneumonia in the stage of hepatization ; or upon 
compression of the tissue of the organ by an abundant 
effusion of serum, blood, or pus : moi^e rarely it is due to 
the presence of tumours developed in the thoracic parietes, 
or the pleura, or situated more deeply and in contact with 
the ribs. 

As to tumours of the walls, the flat sound merely informs 
OS whether these are solid or liquid ; and palpatation and 
other methods of examination are uidispensable to the 
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determination of their nature. Tumours seated more 
deeply, give rise ordinarily to a circumscribed flatness, 
whose seat however is marked by nothing peculiar. 
This flatness announces in the point subjacent to it, the 
existence of a dense and compact body, but it is not capa- 
ble of itself alone, of informing us whether the case in 
hand be one of aneurism or of a cancerous tumour, and it 
becomes necessary for us to resort to other means of ex- 
ploration for farther light as to its nature. 

Is it possible to distinguish whether the flat sound be 
attributable to a considerable effusion or an induration of 
the pulmonary parenchyma? Generally speaking the 
dulness is more complete in pleuritic effusion ; ordinarily 
its maximum is at the base of the chest, and diminishes 
as we percuss upwards. It ceases at a variable distance 
from the summit, on a higher level behind than in 
front, or else, if it reach as far as the clavicles, this fact 
of its extent alone, taken in connection with its inten- 
sity, becomes the indication of an effusion. Another 
sign of these extensive liquid accumulations, is the dis- 
placement of the heart, which, if the effusion have taken 
place in the left side, may be pushed back by it behind the 
sternum, and even under the false ribs of the right side. 
Nor is this all ; in the case of partial effusion, it is some- 
times possible, in causing the patient to change his posi- 
tion, to produce also displacement of the flatness. This 
mobility of the phenomenon however, is much less per- 
ceptible in pleurisy than in simple hydrothorax, in which 
latter affection there is no false membrane, no adhesion, to 
prevent the liquid from obeying the laws of gravity. 

In the case of pulmonary induration on the other hand, 
the flatnefls will be fixed and immovable, whatever the 
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position of the patient. Crenerally also, it is less intense, 
and rarely occupies the whole of one side : it is most fre- 
quently bounded by a varying limit in the «horax, being 
well marked in a given point and diminishing as we leave 
this centre, so as gradually to blend itself ultimately with 
the natural resonance. 

If the flatness be due to pulmonary hepatizatioriy it occurs 
on one side only, and along the posterior and inferior bor- 
der of the lung, more rarely at the summit, and almost 
never in front. 

In the case of tubercles on the contrary, it has its seat at 
the summit, either behind or in front, and often in both 
sides at the same time : it will be observed also to extend 
in this case — diminishing in intensity however — as far as 
the middle portion, but rarely to the base of the chest, 
unless there be present the complication of chronic pleurisy. 

However, in order to establish our diagnosis with some 
degree of certainty, we should not confine ourselves to the 
data furnished by percussion alone : we should carefully 
weigh with these the results obtained by other methods of 
examination, and not pronounce an opinion until afVer 
having compared them with the functional signs and the 
indications drawn from the progress of the disease. 

c. — Besides the modifications of the pulmonary sound 
by an augmentation or diminution in its intensity, now 
examined, there is another variety of resonance which de- 
serves to be mentioned. 

We have already seen that, at the summit of the chest 
anteriorly, we tolerably often have a deaVf hollow soundf 
circumscribed to a small extent, and dependent upon the 
presence of a superficial cavern containing air only. This 
dear sound is very rarely analagous to the true tympanitic 
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Bonnd of pneamo thorax, nor can the resemblance occur 
unless the excayation be very large. Much oftener'»it 
has a peculiar metallic tone, in the case where the cavern 
contains at the same time both air and liquid {hydroceric 
sound). This sound may also be observed in pneumo- 
hydro-thorax, at the point of contact between the gas and 
liquid, and even in pleurisy or hydro-thorax, either above 
the level of the effused liquid, or else, according to M. Pior- 
ry, in the vicinity of an organ distended with gas, as the 
stomach or the intestines. Finally, sometimes in percuss- 
ing the sub-clavicular region, a clear sound accompanied 
by a slight peculiar click, very similar to that elicited from 
a cracked vase by gently tapping it with the finger, haa 
been observed : the name given to it is the sound of the 
cracked Jar. In order to obtain this last sound distinctly, 
we should strike but a single blow, at the same time re- 
quiring the patient to hold his mouth open. In the im- 
mense majority of cases, it announces a pulmonary cavern, 
most frequently tuberculous. It is not always present, 
and in oi\..er that it be so, it is necessary that the cavity be 
large, tliut it be superficial, that its walls be thin and elastic 
and especially that it contain both air and liquid. 
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CHAPTER II. 
OIBOUIiATOBT AFFABATU8. 

PERCUSSION OF THB HEART AND GREAT VESSELS. 
1 1. Fartioular Rules. 

The greater part of the rules now laid down referring to 
percussion of the pulmonary apparatus, might be repeated 
here. In general, a slight percussion sufficesfor the 
recognition of that portion of the heart which is in im- 
mediate contact with the pectoral walls ; but in order to 
obtain an idea of the real volume of this riscus and dis- 
cover that portion of it hidden under the anterior border 
of the lung, it is necessary that our percussion be prac- 
tised with more force in order to elicit sound from a 
greater depth. 

We should also percuss in a vertical direction at first, 
and then horizontally; oftentimes also it is advisable to 
determine still more exactly the limits of the dulness in 
all directions; and in order to the attainment of more 
accurate results and being enabled to judge of the changes 
that take place from day to day, it is proper to mark these 
limits by lines drawn on the body. 

I n. Fhysiologioal Fhenomen*. 
The precordial region in the normal state, frimishes an 
obscure sound, the degree and extent of which are not 
absolutely invariable. Indeed, the heart being more or 
less covered by the anterior border of the left lung, we 
have as a consequence, in our examination of this organ, 
g^reat difierences in our pleximetrical results. However, 
according to the measurements generally admitted, the 
normal dulness of the precordial region embraces about 
two inches in all directions. Superiorly, it commences 
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about the fourth rib, and extends downward to the sixth ; 
it has its maximnm in the center of this region, and later- 
ally, it becomes merged by degrees in the pulmonary 
sound. Below and to the left it is replaced by the gastric 
resonance ; below and to the right it is often confounded 
with the dulness caused by the left border of the liver, 
which approaches the heart or touches it, so that it is not 
easy to trace exactly the limit separating these two 
viscera. 

The dulness obtained at the precordial region by mod- 
erate percussion, does not ( as has already been stated ) 
indicate the real dimensions of the heart : it points only 
to the extent of that organ's surface which is in contact 
with the walls of the chest. To reach those parts hidden 
by the lung a much stronger percussion is necessary, in 
which case the obscure sound extends laterally, beyond 
the limits before named, over a space which raries in pro- 
portion to the difierenccs in the volume of the organ, 
dependent upon age and individuals. 

As to the large vessels given off fix)m the heart, their 
presence behind the sternum modifies slightly the reso- 
nance of the chest, and, according to the researches of M. 
Piorry ( 1 ), this resonance should be replaced by an ob- 
scure sound, quite distinct from the pulmonary resonance. 
This slight dulness is found over a space of fix>m sixteen to 
twenty lines in width near the base of the heart, where the 
aorta and pulmonary artery are connected with each other, 
and not more than ten to twelve lines where the aorta 
rises alone behind the sternum. 

(1 ) De Vemamen piestlinitriqu6 de TaorU^ eto., Arch. g6n. de 
Med., deeembre 1840. 
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I m. Fatholofrio*! Phenomemu 
The dulness yielded by the precordial region, may, in 
morbid conditions, be diminished in intensity and extent, 
and even be supplanted by an excess of resonance. The 
exaggerated resonance is nearly always due to an emphy- 
sema of the internal border of the long which covers the 
heart ; more rarely it coincides with atrophy of this yiscns, 
which allows the inner edges of the two lungs to ap- 
proach each other. Much more rarely still, the exces- 
siye resonance depends directly upon a lesion of the heart 
itself, for instance, the accumulation of gas in the pericar- 
dial sac, an exceedingly rare affection. If the sound 
assume a hydroasric tone, it announces a collection ofK- 
quid and gas in the cayity of the serous membrane. 

The modification of resonance under the influence of 
the pathological conditions of the central organ of circu- 
lation, consists much oftener in an augmentation of the 
natural obscurity of the precordial region : this next be- 
comes changed to a flatness^ at the same time more 
marked and more extened, combinded with a proportional 
increase of resistance to the finger on percussion. These 
phenomena depend either upon the presence of large dots 
in the cavities of the heart, or, more frequently, upon eccen' 
trie hypertrophy of this organ, or a liquid effusion in the 
pericardium ( hydropericarditis, pericarditis ), or again, 
upon the association together of several of these morbid 
states. 

There are certain peculiar characters appertaining to 
this flatness which enable us to establish a differential diag- 
nosis between hypertrophy of the heart and ^hydropericar- 
ditis. Thus, in this last afi*ection, if the efinsion be very 
abundant, the dulness will occupy a triangular space. 



180 CARDIAC PBRCUBSIOK. 

whose base tonches the diaphragm. The snperior level or 
tlie lateral bounds of the flat sound will somethnes be 
found to vary, moreover, according to the position of tiie 
patient, as, for example, when he is seated the transrerse 
diameter of the flat region will be grealar than its verti- 
eal. We will add also, that, in hjdropericarditis, the 
dulness often comes on and extends rapidlj^ ; whilst Ibe 
same cannot be said of hypertrophy, which is developed 
slowly. In this disease, the space occupied by the flat 
sound is ordinarily in proportion with the increase in the 
volume of the heart, and fVimishes us a tolerably correct 
meafiurement of it. We should recollect however, that 
the complication of a pulmonary emphysema, so frequent 
an accompaniment of organic diseases of the circulatory 
apparatus, is an obstacle to the accuracy of tiiis measure- 
ment. 

According to Corvisart and M M. Fiorry, Camman and 
Clark, the results famished by percussion enable us to 
extend the diagnosis still farther — ^indeed, to distinguish 
dilatation of the heart with atrophy, from dilatation with 
hypertrophy of its walls; as also to recognize isolated altera- 
tions in one or the other of its chambers, &c. In certain 
cases, a more or less marked and extensive dulness mani- 
fests itself along the course of the aorta. Considered 
alone, this sign would not have much importance for us, 
since any kind of tumour situated behind the thoracic 
walls, in the course of this vessel, would betray its pres- 
ence by the same diminution in the natural resonance. 
An abnormal dulness in the region of the sternum, how- 
ever, may announce before any other sympton, the exist- 
ence of an aneurism of the ascending aorta ; and an exami- 
nation of the other concomitant phenomena will serve to 
establish this first semiological result. 
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CHAPTER ni. 

OF TH£ nT£BlTS. 

When in the normal state, and emptj, the womb, hid- 
den hi ibe lower port of die h Tpogastrinm, is inaccescible 
to the touch, and completely oot of the reach of percns- 
non« Bnt when norm all j developed br the presence of 
a foetus, or padiolog;icallj bj diflerent morbid states, plex« 
imetrr as applied to it famishes us with ralnable diagnos- 
tic results. 

In pregnancifj percussion carefnll j practised, ^res ( ac- 
cording to M. Piorrj,) from the end of the second month, 
a dull sound, an indication of the development of the 
uterus. This phenomenon — perceived before we are 
able to recognize the enlargement of the organ bj palpa- 
tion at the hjpogastrium, by haUotiement from the touch, 
or, with the stethoscope, bj the characteristic sounds of 
pregnancy — is at this period an important sign, and must 
serve greatl j to increase the probabihtj of gestation. But 
such a result can be had at this earlv period in exceptional 
cases onlr. Later, in proportion as the uterus increases in 
volume and rises into the abdomen, we are easilr enabled 
bj means of percussion to discover at the hjpogastrium a 
dnlness, circumscribed by a curved line with superior con- 
rexitr, whose extent, form and situation, are in relati«a 
with the volume, the configuration and the position, either 
symmetrical or roclined, of the womb. The characters of 
this dulness, doubtless, establish strong presumptive evi- 
dence in finror of the existence of pregnancy, but Uiey do 
not aflbfd certainty of this, and cX themselves are insuiB- 
cient to demonstrate whether the development of the uterus 
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be phTsiological or pathological ; whether it be due to gesta- 
tion or to dropsy of the cavity of the organ, or to any 
other moibid product, Buch as a mole, fibrous tumour, etc. 
The presumption of pregnancy becomes increased, if the 
dulness progress with the regularity proper to gestation ; 
but this we are not always able to determine, for which rea- 
son the semilogical results Aimished by pleximetry aft this 
period are inferior in value to those obtainable from auscul- 
tation. According to M. Piorry however, percussion 
&cilitates the diagnosis and leads to the recognition of 
pregnancy by several other characters belonging to the 
dulnesd, such as its greater intensity, and the more marked 
resistance experienced by the finger in certain points cor- 
responding with the foetus, and its less inten»ty with aa 
obscure sense of fiuctuation in the intermediate points; 
finally, by its displaceihent and change (^ position of the 
foetus, characters these of the dulness, which fall in the 
pathological states named above. 

By affording similar results, pleidmetry is particularly 
useful in establishing the existense of pregnancy in cases 
where auscultation fails to detect either the sound of the 
foetal heart or the "placental souffle; and, a certain ex- 
tent, it may also aid us to determine the position of the 
jfoetus. 

In the diseased state, lesions of the uterus almost always 
reveal themselves by a dull sound on percussion. Thus, 
in dropsy, slight internal haemorrhage, or fibrous bodies of 
laige growth, pereussion yields a dull sound, whose extent 
is a measure of the development of the womb, or the 
dimensions of the tumour. Certain peculiar characters of 
the dulness besides, may assist in rendering the diagnosis 
more precise : thus, in dropsy, or itUemal hoBmorrhofe, the 
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dolness is eyerywhere the same and without any marked 
renstanoe to the fioger ; the space occupied by it is regu- 
larij oiToidy Mke the nterus itself, whilst in the case of a 
fbroM twmoWf the intensity of the dulness is not uniform — 
some points of the organ offering more or less resistance to 
the finger, and the form of the space presenting the phe- 
nomenon being very irregularly rounded. 

It is in infinitely rare cases only, that the uterus yidds a 
tympanitic sound : a very small accumulation of gas only in 
its cavity is capable of producing this phenomenon. 
This fiict has sometimes been observed however, and 
uterine tympanitis may be suspected, if, at the hypogastrium 
there be discovered an oval tumour yielding a clear sound 
on percussion, circumscribed in all directions, and invari- 
able in its position. 

As to the uterine appendages, the lesions most frequently 
occurring in them and capable of altering the I'esonance of 
the lower part of the abdomen, are cysts of the ovaries 
and fallopian tubes, giving rise to a dull sound ordinarily 
present on one side or the other of the hypogastrium, and 
which scarcely ever assume a symmetrical position with 
reference to the median line of the abdomen. The dul- 
ness will be the more marked, and accompanied with 
greater resistance, in proportion as the walls of these sacs 
are thicker, and their contents the more consistent. The 
extent of the dulness, combined with palpation, will fur- 
nish an approximate measure of the volume of the 
tumours. So long as they are of moderate dimensions 
only, cysts of the ovaries and the tubes connot be con- 
founded with ascites ; but the same cannot be said when 
they fill the whole abdominal cavity. The distinction 
between these cases may be established by the following 
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Ill emrj^tfed dropttf^ the dnlness occapie8 the 
nMKt ptominent fegioa of the beUr, whikt the dear sound 
i? focmd a: the sida, where the infiHtiiKS are pushed awa j 
br the timioor. In a*nie$ on the eootiaiTy the doll sound 
is heani in all the in£enor pcnrtionSy whilst in the sob-um- 
bilical re^n. the presence of the intesttnes poshed to- 
wards the epigasaiom and floating on the surfiice of the 
liqoid. gives rise to a trmpanitic soond whidi contrasts 
widi the dolness of the rest of the abdomen, firmn which 
it tj separated br a corred line with superior ooncarity. 
The doctoatioa b moch more marked also, in ascites than 
in encTsted dropsx of the OTarr. 

EXD OP PBRCUSSIOy. 
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APPENDIX. 

Synopsis of thb Physical Signs of the most com- 
mon DiSBASSS OF THE LuKOS. (After Dr. Walshe), 

bronchitis. 

a. Idiopathic general Bronchitis y Acute and Chronic. 

Percussion. Dimlnation of cleamesB of sound in lower 
and posterior regions, if there be very considerable 
accumulation of mucus or muco-pus in the bronchi ; 
unless under these circumstances sound not perceptibly 
affected. 

Auscultation. Respiratory murmurs weak or even tem- 
porarily suppressed in the tissue immediatdy correspond- 
ing to the affected tubes ; exaggerated in that adjoining , 
hence especiall j so in the upper parts of the chest ; 
respiratory murmurs dry and harsh ; respiration occa- 
sionallj incomplete ; sibilant and sonorous rhonchi, the 
former chiefly heard in inspiration, the latter in expira- 
tion : mucous rhonchus. When the rhonchi are intense, 
they may mask the respiratory murmurs altogether. 

d. Idiopathic Capillary Bronchitis. 

In addition to the signs belonging to bronchitis general! j, 
(and it is to be understood that the drj rhonchi existing in 
the laiger tubes may be absent altogether, or neariy so, in 
this variety of the disease,) there is discorered by 

Auscultation. True subcrepitant rhonduu at both bases 
posteriorly ; fine mucous rhonchus higher up. 
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DILATATION OF THB BRONCHI. 

a. Idiopathic or Primary. 

Febcussion. Diminution ofcleameas, tvith shortened dura- 
tion of sound, and increased resistance of waUs : except 
in cases of extreme rarity. Sometimes the character 
of the sound distinctly tubtdar. 

Auscultation. Respiratory murmurs harsh, bronchial, 
diffused Uowing or (if extensive) cavernous ; dry and 
humid rhonchi of bronchitis, or (if cxtensire) cavernous 
rhonchus; bronchophony, or pectoriloquy; bronchial or 

* cavernous cough ; intensity of transmission of heart*s 
sounds increased, 

cU Symptomatic or Secondary, 

1. Cff chronic pleurisy. 

The same as in the idiopathic variety ; with, in addition 
the signs of pleurisy terminating in retraction of the side. 

2. Cff acute pneumonia. 

The physical signs are masked by those of the disease 
with which the dilatation is associated. 

VESICULAR EMPHYSEMA. 

a. Hypertrophous Variety, 

Percussion. Increase of clearness and of doration oj 
sound; resistance of walls decreased ; character of sound 
more or less tympanitic; comparatively deficient diminu- 
tion of clearness of sound at the close of a fall expira- 
tion ; limits of pulmonary sound scarcely reduced at 
the close of a full expiration. 
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Auscultation. Respiration iveak, in very rare cases 
suppressed in the affected part, exaggerated in those 
adjoining ; rhythm of the respiratory act divided ; mur- 
murs harsh, with expiration more or less, sometimes 
etiormously prolonged, and in some cases absent alto- 
gether, although inspiratory murmur apparently audi- 
ble ; sibilant, sonorous, mucous, or svbcrepitant rhonchi, 
from accompanying bronchitis; rocal resonance un- 
altered or weaker than natural ; intensity of transmis- 
sion of heart's sounds through the affected part 
diminished. 

Situation of surrounding parts. Heart detruded 
towards the opposite side, if one lung only affected; 
downwards towards the epigastnum, if both are implica- 
ted ; mediastinum detruded to the opposite side ; either 
division of the diaphragm pushed downwards with the 
subjacent abdominal viscera, — ^this in some cases only. 



b. Atrophous Variety, 

The signs derived from percussion are the same in this 
as in the hypertrophous variety; the auscultatory signs 
difier only in the distinct u>eakness of vocal resonance dis- 
covered in the atrophous form of the disease ; by inspec- 
tion the expansion and bulging, forming such important 
characters of the hypertrophous variety, are found either 
to be wanting or to exist to a much less degree in the present 
form ; the circular or semicircular bulk of the thorax is not 
increased, and the surrounding parts and organs are found 
to have undergone no obvious displacement. 
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SPASMODIC ASTHMA. 

During the Paroxysm. 

Percussion. Sound slightly diminished in clearness and 
duration. 

Auscultation. Intermittent, tveakf or suppressed respira- 
tion, altemating vnth exaggerated respiration ; the latter 
occasionally accompanied with the dry rhonchi of 
bronchitis; rhythm of respiratory murmurs jerking, some- 
times incomplete, inspiration being deficient at the dose, 

ACUTB PNEUMONIA. 

t^Ofa considerable Mass ofthe.lMng, 

First Stage — Engorgement. 

Percussion. Sound less clear than natural, resistanc 

slightly increased. 
Auscultation. Respiratory murmurs weak, suppressed 

or masked by rhonchus in the affected parts ; exagger- 
ated in those at some distance from it and in the opposite 
lung; true crepitant rhonchus; vocal resonance some- 
what increased; some degree of bronchial cough. 

Second Stage — Bed Hepatization. 

Percussion. Sound diminished in clearness, until com- 
pletely duU, decreased in duration, sense of resistance 
very much increased; under certain circumstances 
of locality of the inflammation, character of the sound 
tubular. 

Auscultation. Respiration brocnhial, or blowing, of 
either the diffused or tubidar varieties; weak in the 
immediate vicinity of the inflamed part ( GrisoUe ) ; 
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exaggerated in mare ditteuU parU tmd in appomU lung ; 
bronehopony, or, under certun circumstances, broncho^ 
aegophony ; bronchial cough ; intensity of transmission of 
heart* s sounds increased. 

Third Stage— Gre7 Hepatization, or Interstitial Snppnratfton. 

The signs in this stage are the same as in the preceding 
one ; facts observed of late jears tend to render it prob- 
able that the occurrence of a peculiar form of mucous 
ihonchus, in addition to the signs of the second, maj 
announce the supenrention of the third stage. 

Btage of BesolnUoB. 

Pbbcubsion. Dulness of sound less marked than previ- 
ously and gradually decreasing in amount, with a return 
of the natural elasticity ; the alteration of sound is 
long, however, in being perfectlj removed. 

AmouLTATiON. Respiratory murmurs weak and harsh; 
redux crepitant, or suihcrepitant rhonchus; stiU soms 
bronchophony, gradually disappearing. 

b. Lobular Pneumonia. 

[ The pneumonia of infkncj, and, in a particular form, 
that preceding the formation of secondary abscesses in the 
longt, from the circulation of pus with the blood ]. 

AusouLTATiov. Respiration exaggerated m some points ; 
harsh, bronchial, or even slighdy blowing sometimes in 
others ; occationaUy a few cracklings of an imperfodt 
crepitant rhonchus; in children, the dry or humid 
rhonchi of bioiioltttw. 
10 
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&ar<mic Pneumonia, 

Pbkcubbion. Sound diminished in deameu and duration, 
resistance increased; tendency to the voooden or to the 
tuihtdar character sometimes manifested. 

Auscultation. Respiratory murmurs weak in the affeded 
spot, harsh, bronchial, or having the diffused Uowinff 
character to a slight amount ; exaggerated in the neigh- 
boring parts; bronchophony; bronchial cough; heart's 
sounds transmitted with undue intensity; irregular sub- 
crepitant rhonchus in small quantity, occasionally, at the 
very earliest period of the lapse of the disease into (he 
chronic state, 

PULMONABY JLBSCBSS. 

[ In diagnosticating pulmonary absoess, the Hat point 
to be ascertained is whether the signs of pneumonia have 
existed in the organ which is suspected to be the seat of 
purulent collection. Admitting this to be settled in the 
affirmative, the special signs of abscess will varf ac- 
cording as the pus has been more or less completely 
evacuated, or is still retained ]. 

a. Pulmonary Abscess of which the Contents are more or 

less completely evacuated. 

The diagnosis is grounded generally on the ftK^ of tild 
signs of excavation supervening upon tiioie of pnen- 
monia. 
Pbbousbion. Sound dull, duration short; reoistanee of 

walls marked; ihs note has ths tubtdar, ampksrie, or 

the eradbed-melal character in 
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AuBOULTATiOH. Cktvemous regpiration, or blowing of the 
tubular variety ( very rarely amphoric ) ; large mucous, 
with nutaUic character, cavemuloue or cavernous rhon- 
chus ; pectorUoqug, or, wety rarel j amphoric resonance ; 
cai?€mous cough. 

b. Pulmonary Abscess of which the contents are retained. 

The signs supervening on those of pneumonia are here 
necessarily obscure. 
Pbscussion. The pre-existing dutness of sound becomes 

more marked in a limited space ; the note may acquire 

the tubular character. 
Auscultation. Respiration of the tubular variety of the 

blowing type intensely marked; strong bronchophony 

and bronchial cough, 

PULMONABT OBDBMA. 

Pbboussion. Geamess and duration of sound decreased, 

and resistance of waUs increased : these changes are 

generally moderate in degree. 
Auscultation. Respiration of persistent weak type, min- 

gled with liquid variety of sub-crepitant rhonchus ; slight 

bronchophony in marked cases, 

PULMONABT APOPLBXT. 

Pbxoussion. Cleamess and duration of sound diminished, 
resistance of toalls increased in proportion to the accumu- 
lation in the lung. 

Auboultation. Respiration of persistent weak type di- 
rectly opposite effusion ; if the effusion be extensive, the 
mmrmwsmeqfbemgpprmiedwitkina very Umted space; 
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be^fmid the UmiUt of the effMm, pupiratiim waggtnM 
and kar$h, bronehiai or even eligMy blawiagf tiqmd vari- 
eiy of 8ub-crqntant rhonchus mingled with larger humid 
(macoua) rhoncha, if hamoptytie be present f eH^ 

bronchophony, 

CHBONIC PHTHISIS. 

a. Stage of Tuberculous Coneolidation, 

PBBGU88IOK. Sound diminiehed in clearness and in durO' 
tion, and resistance increased in the daviadar, infra- 
clavicular, and supra-scapular regions; the diminished 
deamess gradually passes into a state of eompHete did- 
ness, special character of sound, wooden under partic- 
ular circumstances. If the consolidation be light, 
and in scattered points, the increase of clearness pro- 
duced bj a full inspiration will be, in comparison 
with that on the healthy side, yery trifling ; aad OA 
the other hand there wfll be comparatiydj a great 
diminution of clearness at the close of a oomplete 
expiration. 

AusouLTATiov. Respiratory murmurs in the infia<lavi' 
cular region, and ako usually in the upper scapular, 
weak, and almost suppressed in some points, exagger- 
ated in others ; or harsh, bronchial, or even slightly bhw- 
ing, with the expiratory murmur paiiiicularly marked 
both in duration and intensity ; rhythm of murmurs q/len 
jerking ; dry crackling rhonchus, gradual^ passing at 
the dose of this stage into humid erackUng f occasionsil 
friction sound of the giazing Ysd/elty 19 di£^c<w^part8 
of tibe chest ( rare ) ; bronchopkmy and bnmcHai cough 
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H$, with wnkOftral deetmess ; Babdaviaii marmnr. 
b. Stage of Softening, 

PfeBCtrssiON. Sound completely duU and of$hort duration ; 
resistance extremely tAarked; wooden character of sound 
now common. 

Auscultation. Respiratory murmurs masked in the site of 
softening by abundant humid crackling, sub-crepitant {reey 
rarely bj true crepitant), mucous rale of thin metaUic 
character, or cavemulous rhonchus ; in the parts adjoin' 
ing, respiratory murmurs of the diffused Uowing type, 
and intermixed sometimes with the rhonchi ; rubbing or 
even creaking yariety of £riction sonnd, audible at the 
apex before and behind; in lower parts of the lung the 
respiratory sounds are as described in the firsi stage. 
Strong, concentrated bronchophony, nearly allied to pecto- 
riloquy ; bronchial cough ; hearts sounds transmitted as 
be/ore. 

Situation of Subroundino Pabts. Heart devoted 
above its natural position, (u also the corresponding 
divisions of the diaphragm and the subjacent abdominal 
viscera, 

c. Stage of Excavation of the Lung, 

Pbbcubsion. Sound completely dull and of short duration, 
resistance extreme, conjoined commonltf with more or less 
of the wooden special character; or, under particular 
conditions of the excavation, sound unnaturally dear and 
prolonged, the resistance being at the same time marked; 
the special character of the sound in the latter case, is 
abnost always tubular, amphoric, or cracked-metcd Uke, 
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AutouLTATiOH. Respiration eavemoug or amphoric, aUw" 
noting with rhondd: gwrgling or eovemout rhonchns; 
pectoriloquy f strong concentrated bronchophony or can' 
phoric resonance ; cavernous or amphoric cough ; metallic 
tinkling or echo, accompamfing respiration, voice, or 
cough ( rare ) ; dicking sound produced by movement of 
contents of the cavity by the heart's action. 

SuGCUSSiON. Sound of thoracic fluctuation, if there be a 
cavity of very large stze ( rare ). 

Situation of Subboundinq Parts. Same as in the 
second stage, 

▲CUTB PHTHISIS. 

a. Non'Suppurative, Asphyxiating Variety, 

FsBcnssioif . Sound decreased in respect of deamess and 
dnration, with proportionate increase of resistance of 
walls ; this state may be limited to some points, and in 
others natural sonorousness exists; the diminution of 
sound becomes more and more marked and general, but 
does not lapse into complete dulness. 

Auscultation. Respiration weak in some points, exagger- 
ated, harsh, and slightly bronchial in others ; dry bron- 
chial (sonorous and sibilant), or sub-crepitant and 
mucous rhonchi; bronchophony, if the miliary tubercles 
be especially congregated towards any particuJai spot, 

b. Suppurative Variety, 

The sigDB of bronchitis, as in the non-suppuratiTe yar- 
iety. 

Upon these supervene dulness of sound under percussion. 
which may become entirely marked,, Mucot^s ihonchns 
with large babbles, passing into the cayenmloiis, with 
metallic duwactor; bronchophony. 
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PLEUSIST. 
a. Dry Period, 

PfeRcnssiOK. Clearness of sound not perceptibly dimin- 

ished. 
Auscultation. Intermittent weak respiration; occasion' 

ally, but rarely, grazing variety of friction sound, 

b. Period of Plastic Exudation. 

PxRCUBSiON. Clearness and duration of sound somewhat 
diminished; if notablj so, and the sensation of resist- 
ance very slightly bnt distinctlj increased, the plastic 
matter is abundant ; deep respiration will restore, in a 
great degree, the natural deamess of sound. 

AuscuLTiLTiOH. Intermittent weak respiration ; rubbing or 
even grating variety of friction sound, 

c. Period of effusion. 

0. 1. Cf Laminar EfU^iHon, 

PsROUSSiOK. Sound diminished in clearness and in dura- 
tion; sense of resistance increased: these changes exist 
to an equal amount all over the chest, and are not influ' 
enced by any change of posture of the patient. 

Auscultation. Deep-seated persistent weak respiration, 
with harsh or slight bronchial character; friction 
sound ceases commonly to be audible; vocal resonance 
louder than natural, and generally having some cego- 
phonic character, — this unnatural resonance being dif- 
fused, though commonly most marked towards the angle 
of the scapula. 

o. 2. 0/ ChHtivUatlmg J^g^uion. 

PascuMiON. 7^ upper part of the chest is found to have 
recovered in mme degree its natural sound ; the stmndof 
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the lower is compleldjf dmU and proportionaUjf short, th» 
sense of resistance here extremely marked; the limits of 
the dull and dearer-sounding parts are distinguished bj/ 
a tolerably well-d^ned line ; the limits of the dull sound 
commonly change with the position of the patient; deep 
inspiration has no inflaenoe on the limits or degree of 
the doll sound. 
Auscultation. Respiratory murmurs suppressed where 
effusion most abundant, weak where less so; bk some 
comparatiyelj rare cases, howerer, the respiration is 
distinctly audible, and of the diffused blowing type in the 
parts directly corresponding to the effusion ; above the 
effusion they are exaggerated, harsh, or bronchial ; fric- 
tion sound almost always inaudible, sometimee, however, 
may be dightly detected towards the upper edge of the ef- 
fusion, where also cegophony is heard, espedall j towards 
the angle of the scapula ; oegophony may be absent or 
replaced by bronchophony, 

c. 8. I^ffhiSion toith DUataHon and Detrusion. 

FntcussiON. Sound completely duU, and of short duration 
where the fluid exists ; resistance eoctremdy marked; the 
limits of the dull sonnd not altered by changing the 
position of the patient. 

Auscultation. Respiratory murmurs totally suppressed 
except close to the spine and under the davide, here they 
are harsh, bronchial, or even slightly blowing, sometimes 
more extensivdy audible of the latter type ; friction sonnd 
inaudible ; ^egophonj or other vocal resonance ceases 
commonlj to be perceptible. 

Situation of suRsouNDiNa pabts. Heart and medias- 
tinum detruded to the opposite side ; the oor m pon duii § 
division of the diaphragm depressed with the sul^acent 
abdominal viscera. 
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d. Period of Absorption, 
d.1. WUIwiiiRetractUmofih6 0hML 

Pbrcussion. Sound gradually recovers its natural dear, 
ness and duration, first at the upper then at the lower 
parts f at the latter it may long retain some degree of 
dulness ; the sensation of resistance alters in the same 
way ; the clearness of soond maj sometimes be in- 
creased bj a full respiration. 

AuBCiTLTATiON. Respiratory murmurs gradually restored, 

hut remain for a variable time weak and dighdy harsh ; 

friction sounds sometimes reappear and continue audible 

for an indefinite period; oegophony or bronchophony 

(redux) reappear. 

SiTTTATiON OF SURROUNDING PARTS. Heart, mediasti- 
num, vault of the diaphragm, and subjacent abdomincd 
viscera, restored to their natural position. 

d. 2. With Betraction qf(h6 ChuL 

Percussion. Sound dull and of short duration, with 
marked resistance under the finger at the lower parts ; 
superiorly it is clearer, in the inferior regions it has a 
wooden character, and at the antero-superior often a tub- 
ular one. 

Auscultation. Respiratory murmurs suppressed at base, 
at upper parts weak and harsh, or bronchial ; this partial 
restoration maj not occur for many months after the 
commencement of contraction ; friction sounds com- 
monly audible, of rubbing, grating, or creaking type ; 
bronchophony and bronchial cough, especially posteri- 
orly. 

Situation of surrounding parts. The vault of the 
diaphragm and the subfacent viscera are someiimes drawn 
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above their natural leod ; medkutimam. amd 
monlyy hut by no means aluxxjfs, ratand to Adr 
positions, 

Pneumothorax. 

P£BOUS8ION. Sound increased in deamets amd 
resistance of walls decreased; special charader 
tympanitic; comparatively deficient diminntion of 
cloamoAB at the close of full expiration. 

AusouLTATiON. Deep-seated, persistent, weak 
if the accumulation be moderate; respiratory 
suppressed, if considerable ; vocal resonance weak in Ae 
firmer case, suppressed in the latter ; metallic tlwlrlmg 
accompanying voice and cough (imperfect and laze) ; 
Intensity of heart's sounds on afifected side dimmiBhwt 

Situation of surrounding parts. Heart and medias- 
tinum detruded to the opposite side; corresponding 
half of the diaphragm and subjacent viscera detmded 
downwards : those displacements oceur only whece 
the (juantity of air is very considerable. 

Hydro-pneumothorax. 

a. Simple, 
A combination of the signs of pleuritic effusion and of 
pneumothorax ; the former at the lower, the latt«r at the 
nppor part of the affected side. 

b. Fistulous, or by perforation, 

Pbroussion. Clearness and duration of sound diminished, 
and resistance of walls increased at the lower parts ; 
clearness and duration of sound increoMd, and resistance 
of walls diminished at the upper ; special character tym- ' 
panitic superiorly ; limits of clear and dull-sounding parts 
changeable with the posture of the patient. 
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AuBOULTATiOK, Respiration amphoric ; resonance of voice 
and of cough amphoric; respiration accompanied by 
metallic tinkling or echo, 

SnccnsBiON. Sound of thoracic fluctuation. 

Situation of susbouniiio pabtb; The sanDO displace- 
ments maj exist as in pneumothorax. 

Plbubodtnia. 

Pb^CUSSIOV. Clearness of sound not percq)tibly altered. • 
AuSGiri/TATiON. Respiratory murmurs <f intermittent weak 
type and jerking rhythm. 

Labtnoitib. 

Laryngeal Signs, 

ArscuLTATiON. ffarsh laryngeal respiration ; sonorous or 
sibilant laryngeal rhonchus, where obstruction exists to 
any amount ; yalvular laryngeal rhonchus ; if ulcera- 
tion with secretion on surface, gurgling laryngeal 
rhonchus. 

Pulmonary Signs. 

The great majority of cases of chronic laryngitis (I have 
nerer seen an exception to this) are tuberculous ; the lungs 
therefore furnish the signs of tubercle more or less advanced. 
When there is much obstruction in the larynx, the signs 
derived from respiration may be extremely obscure on 
account of the small quantity of air which reaches the 
bronchi ; in such cases the signs derived from percussion, 
inspection, application of the hand, and measurement of 
the antero-posterior diameter in the infra clavicular regions, 
will leave no donbt as to the state of the subjacent lung. 
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Croup. 

txxryngeal sigM. 

AuBOULTATiON. Hartik laryngeal respiration; tonorout 
laryngeal rhonchus, frequently loith a metallic char€bSUr; 
Aiding iBiyiigeal rhonchns (wheie fiilse membraiM 
hangs loos^7 in the passages). 

Pvlnumary Signs, 

Those of bronchitis or of pneumonia ; or these signs may 
be absent, either becaose the affections named do not eadst^ 
or because the laryngeal obstruction inter^res both with 
the production of the respiratoiy murmurs and of all morbid 
auscultatoiy signs. The pulmonaiy sounds may also be 
masked in a great measure by the loud laryngeal rhonchus. 



THB Bin>. 



CONTENTS. 



-•-#► 



F«ge. 

Impobtavcb OF Auscultation 1 

Gbnbral Rulbs 6 

Division 14 

CHAP. I. AUSCULTATION OF THE RES- 
PIRATORY APPARATUS U 

AbT. I. RbSPIBATOBT MUBMUB t&. 

§ I. Particular Rales tb. 

4 n. Normal Respiration 19 

§ m. Alterations of the Respiratory Moimiir. • . ib. 
Tablb of thb Altbbations of thb Rbspibatobt 

MUBMUB 20 

1st. Alterations in Intensity 21 

A. Loud or Puerile Respiration ib, 

B. Feeble Respiration ib, 

C. Absence of Respiration 22 

2d. Alterations in Rhythm 23 

Sd. Alterations in Character ib. 

A. Rude or Harsh Respiration ib. 

B. Bronchial or Tubular Respiration 24 

C. CavemouB Respiration • 25 

D. Amphoric Respiration ib. 

Tablb of THB Abnobmal Sounim of Rbspibation 20 

4th. Alteration produced by Abnormal Sounds. . 27 

Ist. Gbnub — ^Friction Sound ib. 



154 00NTBNT8. 

Sd. Gbnus— Rales 28 

l8t. Group : Vibratoiy or D17 Rales »&. 

Sibilant Rale ib. 

Sonorous Rale • ib. 

2d. Group : Humid, Moist, Bullar Rales 29 

A. Crepitant Rale i&. 

B. Snb-Crepitant Rale ib, 

C. Cayemoos Rale 30 

Palmonarj Crackling, Crumpling, &c 31 

AbT. n. AUBOULTATIOK OF THB VoiOB 31 

^ I. Particular Rules ib, 

^ n. Physiological phenomena 33 

^ m. Pathological phenomena ib. 

Table of the Pathological phbnombxa of the 

Voice and Cough 34 

A. Exaggerated resonance of the Voice ib. 

B. Bronchial Voice, or Bronchophony ib, 

C. Bleating Voice, or -SIgophony 35 

J). Cavernous Voice, or Pectoriloquy ib, 

E. Amphoric Voice 36 

Abt. in. Auscultation of the Cough 36 

^ I. Physiological phenomena 42 

4 II- Pathological phenomena ib. 

A. Bronchial or Tubular Cough ib, 

B. Cavernous Cough ib, 

C. Amphoric Cough ib. 

Metallic tinkling ib, 

Sound of Thoracic Pluctuation 43 

AST. IV. AuBOltLTATION OF THE LaETNX 44 

i L Physiological phenomena • ib. 

§ n. Pathological phenom«nft ib. 



0O19TBNTBr 155 

Table of Sionb discoysrablx by MMfweuvumcm 

OF THB RBSFIRAtlOH r«^* • •• • • 46 

" OF Signs discovbbablb bt Avsovvfi/mciK 

OF THE Voice 54 

** OF Signs discoverable bt Auscultation 

OF THE Cough 56 

" OF Signs discoverable bt Auscultation 

OF the Larynx 57 

CHAP. n. AUSCULTATION OF THE CIR- 

CULATORY APPARATUS 59 

Art. I. Auscultation of the Heart it, 

^ I. • Particalar rules .. t&. 

^ n. Physiological phenomena 64 

Theory of the sounds of the Heart 67 

§ ni. Pathological phenomena ib. 

Table of the Alterations of the Sounds of 

the Heart 66 

Ist. Alteration in Seat ib, 

2<L Alterations in Intensity and Extent 68 

Sd. Alterations in Rhythm t&. 

a. Frequency ib. 

b. Order of Succession, intonnittenoe, &c. . . . ib, 
c Number of Sounds ib, 

4th« Alterations in tone and chaivcter 7o 

Metallic tinkle of the Heart ib 

Table of the Abnormal Sounds of the Heart 71 

5th. Abnormal sounds of the Heart 72 

1st. Genus — ^Blowing sounds ^, 

A. Gentle blowing 72 

B. Grating, filing, sawing sounds 79 

C. lioiieal Sooids 80 



156 CONTENTS. 

Table saowiva thb Patholooical Signifxga- 

TIOW OF THS BlOWIHG SoUVDA OF THB HeABT.. 74 

ad. Gbkus — ^Friction Soirnds 80 

A. Gentle friction t&. 

B. Harsh friction 81 

C. Sound of new leather .* ib. 

J), Rasping Sound ib. 

Auscultation of the Labgb Ybssblb 81 

§ I. Faxticalar Rules 83 

§ n. Phjsiologlcal Phenomena 85 

A. Aorta 86 

B. Arteries 88 

C. Veins 90 

^ m. Pathological phenomena ib, 

DYNAMOSCOPY 97 

PERCUSSION, Historical notice 100 

General rules 102 

Division 108 

PERCUSSION OF THE CHEST 108 

CHAP. I. PULMONARY APPARATUS 109 

§ I. Special rules ib, 

§ n. Physiological phenomena 110 

§ III. Pathological phenomena 112 

A. Augmentation of resonance 113 

a. Clear Sound ib, 

b. Tympanitic Sound 117 

B. Diminution of resonance 118 

a. Obscure Sound ib. 

b. Dull Sound 120 

C. Cracked Pot Sound 123 

Tabub of Signs disooybbablb by Fbbcumion. 124 



CONTENTS. 167 

CHAP. n. CIRCULATORY APPARATUS: 

HEART AND LARGE VESSELS 127 

§ I. Particular rules ib. 

§ IL Physiological phenomena ib. 

Precordial region (cardiac sound) 127 

Region of the large yessels 128 

§ III. Pathological phenomena 129 

A. Excessiye resonance ib. 

Flatness ib. 

Tablb of Sioxs derivable from Abnormal 
POSITION OF Heart Sounds 131 

CHAP. m. PERCUSSION OF THE UTERUS 

AND ITS APPENDAGES 188 

§ I. Physiological phenomena ib. 

Pregnancy ib, 

§ II. Pathological phenomena 134 

a. Dropsy, or Internal Haemorrhage 134 

b. Fibrous tumour 135 

c. Tympanitic Sound ib. 

Uterine appendages ; pathological phenomena.. . 135 

Cysts of the Ovaries ib. 

Cysts of the Fallopian tubes ib. 

APPENDIX. 

BRONCHITIS 137 

a. Idiopathic general Bronchitis, Acute and 

Chronic. 
Percussion i7>. 

Auscultation ib. 

b. Idiopathic Capillary Bronchitis. 
Auscultation tb, 

11 



158 APPENDIX. 

DILATATION OF THE BBONCHI 

a. Idiopathic or Primary. 

Pbbcussion 

Auscultation 

b. Symptomatic or Secondary. 

1 . Of Chronic Pleurisy 

2. Of Acate Pnemnonia 

VESICULAR EMPHYSEMA 

a. Hypertrophous variety. 

Pbrcubsion 

Auscultation 

Situation of Surrounding Parts 

6. Atrophoos variety. 

SPASMODIC ASTHMA 

During the Paroxysm. 

Pbroussion 

Auscultation 

ACUTE PNEUMONIA 

a. Of a considerable Mass of the Long. 
1st Stage : Engorgement. 

Percussion , 

Auscultation 

2d Stage : Red Hepatization. 

Percussion 

Auscultation 

3d Stage : Grey Hepatization. 

Stage of Resolution 

Percussion 

Auscultation 

b. Lobular Pneumonia. 

AUSOULTATION 



APPENDIX. 159 

CHRONIC CONSOLIDATION OF THE LUNG. 142 
Chronic Pneamonia. 

Percussion ib. 

Auscultation t6. 

PULMONARY ABSCESS 142 

a. Containing but little fluid. 

Percussion ib. 

Auscultation 143 

b. Of which the contents are retained. 

Percussion ib. 

Auscultation ib. 

PULMONARY (EDEMA 143 

Percussion ib. 

Auscultation i6. 

PULMONARY APOPLEXY 143 

Percussion ib. 

Auscultation ib. 

CHRONIC PHTHISIS 144 

a. Stage of Tuberculous Consolidation. 

Percussion ib. 

Auscultation ib. 

b. Stage of softening. 

Percussion 145 

Auscultation ib. 

Situation op surrounding parts ib. 

c. Stage of Excavation of the Lungs. 

Percussion ib. 

Auscultation 146 

SuccussiON ib. 

ACUTE PHTHISIS 146 

a. Non-suppurative varietj. 

PBROUBftlOK t&. 



160 APPENDIX. 

Auscultation 146 

b. Suppurative variety. 

PLEURISY 147 

a. Dry Period. 

Pbrcussion ib. 

Auscultation ib, 

b. Period of Plastic Exudation. 

Pbrcussion ib. 

Auscultation ib. 

c. Period of EflFiision. 

1. Of Laminar Efiusion. 

Percussion ib. 

Auscultation ib, 

2. Of Gravitating Effusion. 

Percussion ib. 

Auscultation 148 

3. Efiusion with Dilatation and Detrusion. 

Percussion ib. 

Auscultation ib. 

Situation op surrounding farts ib. 

d. Period of Absorption. 

1 . Without Retraction. 

Percussion 149 

Auscultation t& 

Situation of surrounding parts ib 

2. With Retraction. 

Percussion ib. 

Auscultation ib. 

Situation op surrounding farts ib. 

PNEUMOTHORAX 150 

Percussion ib. 

Auscultation ib. 



APPENDIX. 161 

SlTUATIOX OF SUSBOU^TDIKO PABTS 150 

HYDRO-PNEOIOTUORAX 150 

a. Simple. 
h. FUtuloos. 

Pbkccssiox 150 

Auscultation 151 

Succussioy ib. 

Situation of surrounding parts ib. 

PLEURODYNIA 151 

Percussion i6. 

Auscultation ib. 

LARYNGITIS 151 

Auscultation : Laryngeal and Palmonarr ib. 

CROUP .' .' 152 

Auscultation : Laryngeal and Pulmonary ib. 



TII£ END. 



ERRATA. 

Line 13, page 31, for pulmonary rustling, read pnlmoi 

rustling or crumpling. 
In fifth space, first column, page 48, for prolonged resp 

tion, read prolonged expiration. 
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